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for increased assembly time glue-spread veneers 
for improved durability 


UPGRADE YOUR UREA-FORMALDEHYDE ADHESIVES 


You get really marked improvement the performance urea 
adhesives when you fortify them with CYMEL Melamine Resin 401. 


EXAMPLE: Here’s what happens you increase the amount 
CYMEL 401 standard 180 186 glue formulas: 


Durability 
(Boil Resistance 
Hours Without Delamination) 


CYMEL 401 
(of Resin Solids) 


Maximum Assembly Time (Hours) 


Intermediate 


Unextended Flour-Extended Unextended Flour-Extended 
Formulation Formulation Formulation Formulation 


CYMEL 401 gives you more versatile assembly time, too shorter 
well longer than possible with unfortified urea adhesives. 


Call your Cyanamid sales office for complete information. 


*CYMEL American Cyanamid 
new trademark for its melamine-formalde- 
hyde resins. 


Offices in: Boston Charlotte 
Chicago Cincinnati 
Cleveland Dallas Detroit 
Los Angeles New York 
Oakland Philadelphia St. 
Louis Seattle 


AMERICAN CYANAMID 
PLASTICS AND RESINS DIVISION 


32B Rockefeller Plaza, New York 20, 


Canada: North American Cyanamid Limited, 


7 
\ 
q 
= - = 
4 — 4 
/ 


Montreal 


Executive Officers 


President 
Bescher, Pittsburgh, Pa. 


President-Elect 
Kaufert, St. Paul, Minn. 


Vice President 
Eason, Memphis, Tenn. 


Past President 
Christian, Tallulah, La. 


Executive Secretary 
Frank Rovsek, Madison, Wis. 


Regional Board Members 
Southeast 
South-Central 
Warner, Warren, Ark. 
Northeast 
Lockard, Upper Darby, Pa. 
North-Central 
Hiller, Hartland, Wis. 
Northwest 
Ritchie, Tacoma, Wash. 
Southwest 
Berry, Burney, Calif. 


Publications Committee 


Chairman 
Wangaard, New Haven, Conn. 


Editorial 


Editor 
Edward Roche, Madison, Wis. 


Editorial Assistant 
Ruth Napp 


THE FOREST PRODUCTS JOURNAL 
published monthly the Forest Prod- 
ucts Research Society, Box 2010, 
University Station, Madison Wisconsin. 
Entered Second-Class Matter, April 


1952 the Post Office, Madison, 
Wisconsin. 


subscription rate, $15.00; single 
$1.00, except October Yearbook 
Number, $4.00. Annual subscription rate 
with voting, associate, and sup- 
Porting memberships the Society. Re- 
should made payable the 
Forest Products Research Society. 


editorial matters 
shou addressed the Editor, the 
Office. The Society not 


for views expressed pub- 


FOREST PRODUCTS JOURNAL 


FOREST PRODUCTS JOURNAL 


Vol. VI, No. October, 1956 


YEARBOOK SECTION 


The First Ten Years FPRS Progress Frank Rovsek 
Tenth National Meeting Largest FPRS History 37-A 
Over Firms Show Wares Suppliers Exhibit 
Minutes FPRS Tenth Annual Business Meeting 
Report Section Officers—Executive Board Meeting 73-A 
1956 Matter Division Reports 
WOOD COMPOSITION BOARD 
Wood Particle Board—A Giant the Making Urling 363 


Composition Board Has Found Its Place the Furniture Industry Yale 
WASTE UTILIZATION 


WOOD PRESERVATION 
Use Preservatives Board Products Meek 371 


New Method Applying Pentachlorophenol Wood Place 


The Oscillating Pressure Method Wood Impregnation 


WOOD MACHINING 
The Effect Boring Speed and Feed Rate the Strength Giued Dowel Joints 
Analysis the Lumber Planing Process: Part Peter Koch 
LOGGING AND MILLING 
Effect Tractor Logging upon Hardwood Stands 


Power Requirements for Sawing Redwood Cants with Seven-Foot Diameter 

WOOD SEASONING 

The Shrinkage Intersection Point—Its Significance and the Method Its Deter- 

VENEER AND PLYWOOD 


Engineering Design Veneer and Plywood Plant Merritt 419 
The Care and Maintenance Veneer Knives Bowditch 423 


QUALITY CONTROL 
Some Experimental Designs Applicable Problems with Wood Hader 
GLUES AND GLUING 


Investigation into the Effects Certain Variables Scarf-Jointed Timber 


Safe Bending Radii for Curved Laminates Finnorn and Rapavi 
PROPERTIES 
Genetic, Growth, and Environmental Factors Affecting Specific Gravity Lob- 

PACKAGING 


The Furniture Manufacturer’s Viewpoint Protection Furniture for Shipment 


PAINTS AND FINISHES 
Synthetics vs. Nitrocellulose Lacquers Beaver 
Swelling Paint Films Water: Effects Temperature During Soaking 
and Film Formation, and Repeated Soaking and Drying Browne 453 
ECONOMICS 
Forest Products Research and Industrial Development Wiesehuegel 
CONSTRUCTION 
Materials Construction Related Fire Insurance Costs Morris, Jr. 


How Research Can Aid the Architect Specifying Forest Products 


DEPARTMENTS 
Meet FPRS 100 Company Supporting Members 


Guest Challenging Possibilities Forestry and Forest Products 

Around the World Forest Products Research 61-A 
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Your Partner Progress 


How RCI can focus sharply your specific glue needs 


easy see why RCI excellent position 
fill your regular and special glue needs. begin 
with, Reichhold offers practical range urea- 
formaldehyde adhesives for the furniture 
resorcinol, soybean and 
casein glues for other applications. 

Viewed from the angle quality you can’t 
better. RCI glues give you the assurance consist- 
ently high quality and dependable performance. 
That’s because the uniformity these adhesives 
safeguarded continued RCI quality-control 


starting many cases with the manufacture 
Reichhold’s own key raw materials. 

Look Reichhold, too, for fast service. RCI plants 
all major sections the can supply any firm 
quickly rail tank car highway tank wagon. And 
Reichhold’s nationwide field service offices are ready 
with expert counsel. 

With advantages important these, it’s evident 
why Reichhold successfully serves many furniture 
manufacturers year after year. you’re using urea- 
formaldehyde glues, write for Bulletins G-4 and 


REICH 


Synthetic Resins Chemical Colors Industrial Adhesives 


Phenol Formaldehyde Glycerine Phthalic Anhydride 


Williams Furniture Corp., Sumter, So. Carolina, uses RCI urea-formaldehyde adhesive panel-to-frame high frequency gluing operation. 


Maleic Anhydride Sodium Sulfite Pentaerythritol 
REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, 


OCTOBER, 
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LOW-COST END-COATING FOR LOGS, LUMBER, TIMBERS 


Controls end-checking and 
reduces losses due degrade 


just about one cent less 
per square foot, applied 


Easy apply spray, brush 
swab 


Effective for kiln drying 
well air seasoning 


Permits safe cold-decking 
logs insure uninterrupted 
mill operation 


Available clear liquid and 
red and green colors 


Extremely stable storage 


Prompt shipment 52- 
gallon drums from Chapman 
Chemical Company plants 
and warehouses throughout 
the United States and 
Canada and Mexico 


MAIL COUPON FOR NEW ILLUSTRATED BOOKLET 


SEALTITE END-COATING 
CHAPMAN CHEMICAL COMPANY 


Leading manufacturer wood preservatives 
Memphis Tennessee 


Minneapolis, San Francisco, Portland, Ore., Charlotte, 


EST PRODUCTS JOURNAL 


Chapman Chemical Company 
Memphis Tenn. 


Send booklet 
SEALTITE to: 


Name— 
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GREENLEE BROS. CO., 


PAIRS 
WINDOW JAMBS 


PER HOUR 


The GREENLEE No. 545 Double-End Tenoner, often called 
woodworking plant performs numerous different 
operations: Dadoing, scoring, dovetailing, notching, relishing, 
sill-horning, irregular shaping, and other types work. 
Matching this wide versatility the trouble-free operation, 
durability, and reliable service you are assured when you 
install this fine equipment. 


GRE NLEE 


automatically, accurately made 


the GREENLEE NO. 545 
DOUBLE-END TENONER 


with Window Frame Attachment 


Here’s sure answer absolute uniformity cutting 
rate that substantially lowers unit costs. 


Equipped with its Window Frame Attachment and 
operating feed rate feet per minute, the 
No. 545 Double-End Tenoner easily 
processes 780 pairs jambs per complete 
with sill dado cuts, header dado cuts, and parallel 
cut-offs each end both jambs. Complete accuracy 
always results because: (1) Jambs are cut 
work both right and left jamb simultaneous; 
(2) stock feeds through parallel dogs with positive 
hold-down insure perfect alignment; (3) top and 
bottom tenoning units automatically move diagonally 
across the work for perfect matching each pair. 


meet various framing requirements, the angle 

the dado sill cut adjustable from 15°. Set-up 
time averages minutes and the Window Frame 
Attachment easily disconnected for quickly returning 
tenoning heads other work. This Window Frame 
Attachment another exclusive feature the 
No. 545 Double-End Tenoner that can 
rapidly put your firm into most advantageous 
production position. Write today for the complete 


1760 AVENUE, ROCKFORD, ILL. 


OCTOBER, i956 


Six feet long. For cocktails. Made soft-toned walnut. With every foot 
reflecting the high style and modern beauty furniture LANE 
Altavista, Va. Their glue? ready-to-use resin 


made stronger with 
STRONGER JOINTS GREATER SHOCK RESISTANCE LONGER ASSEMBLY TIME 


WOOD-LOK strengthens dowel joints glue lines are This 
the strongest bond any type adhesive. increases shock resistance. Makes leg and 
Dowel driver requires nightly cleanup. other joints more durable. 


WOOD-LOK allows 5-7 min. for open 
assembly. Yet reaches handling strength 
faster than animal vegetable glues. 


CAN WOOD-LOK SPEED AND SIMPLIFY YOUR OPERATIONS? Let one 
wood adhesive specialists confidentially review your joint gluing 


operations with you your convenience. Just write your letterhead. 


NATIONAL ADHESIVES. Woodworking Department (Resin Division), 
270 Madison Ave., New York 3641 So. Washtenaw Ave., Chicago 


ADHESIVES 735 Battery St., San Francisco 1511-23 So. Main St., High Point, 
PRODUCTS JOURNAL 
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FOUR ANSWERS YOUR 
LAMINATING PROBLEMS 


AIR 


taken your production problems and designed ma- 
chines answer those problems. hundreds progressive 
plants throughout the world, the four presses shown here are 
the basis for modern production techniques moderate pres- 
sure bonding operations. Perhaps one these job-engineered 
presses will answer your laminating problem. The specific 
product bulletins will give you more detailed information. 
Write for them today! 


HOSE LAMINATING 11-D 


For cost-conscious manufacturers—a high production press for moderate 
pressure bonding with vinyl and other adhesives. Platen size 30” 30” 
54” 


ROTARY 11-c 


The ideal press laminate dissimilar plies when bonding with rubber base 


instant contact bond adhesive. Roll widths 62”; pressing speeds 
FPM; max. pressure 7500 


MOTORIZED LAMINATING 11-E 


rugged and dependable laminating press for use with all kinds cold 
glue. It’s especially popular for laminating composition board, flush doors 
and plastic laminates and can used with without retaining clamps. 
Capacities 36” 36” 48” 


HYDRAULIC LAMINATING 11-P 


6-A 


Preferred for laboratory, experimental and light production work. Standard 
sizes from sq. ft. Pressures 100 tons. 


Mendota Illinois 


HYDRAULIC LAMINATING PRESS 


OCTOBER, 
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AIR HOSE LAMINATING PRESS 
ROTARY PRESS 
MOTORIZED LAMINATING PRESS 
THE BLACK BROTHERS COMPANY, 


IMPROVE PRODUCTION 
INCREASE PROFITS... 
Improve Your BONDS 


PAPER 


PLYWOOD 


TIMBER LAMINATES 
HARDBOARD 


Discovering more about the art and science wood and fiber bonding our business; passing this knowledge our 
customers and using make better adhesives and resins our objective. Our laboratories and field engineers can show 
you why A-M bonds are stronger and more dependable; they can aid you planning rapid, economical, high quality 
duction. Modern forest products are engineered. 


MERICAN-MARIETTA CO. 


ADHESIVE, RESIN CHEMICAL DIVISION 
3400-13TH AVE. W., SEATTLE, WASH. PORTLAND, ORE. 
NEW WESTMINSTER, NEW PLANT EDMONTON, 1956 
CHICAGO, ILL. 
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Mills using Yates-American 
Double-Deck Sanders come 
with performance figures that 
are eye-openers! 


You must agree that Yates- 
American can unbiased discuss- 
ing the merits surfacers versus 
sanders chip-core operations. After 
all, make both types machines. 


feel that Yates-American sur- 
facers are the finest. But our 
honest opinion that any surfacer has 
limitations, when comes finish- 
ing particle board. 


estimate that about 60% the 
end-use requirements for particle 
board call for smooth finish you can 


BELOIT, WISCONSIN 


with the woodworking machinery. Established 1883 
MATCHERS 


recognize once. 


MOULDERS SURFACERS 


Both mills are finishing particle board with Yates- 
American Double-Deck Sander and are removing 


Improved way finish particle 


eliminates chip-tearout problems 


get only from sander the Yates- 
American Double-Deck, particular. 
Leading mills throughout the coun- 
try back that! 


Does the Entire Job! 

With the Yates Sander, finishing par- 
ticle board done one operation: 

(depending upon density board) 
—at rates feet per minute. 
holds tolerances less than +.002” 
over entire sheet that guar- 
antee! 

There are expensive carbide 
knives joint, regrind, and reset. 
knife marks chip tearout. 


Preferred Leaders! 
Leading companies like these have 


RIPSAWS 


How’s this for SANDPAPER LIFE! 


Here are some figures that are hard believe 
blinked once twice ourselves, when first saw 
them. But they’re fact actual performance figures 


supplied two reputable companies, names 
Fourth pair 


Branch Offices: Chicago, Illinois £ 
High Point, North Carolina 
Memphis, Tennessee 
Portland, Oregon 


already purchased 
Double-Deck Sanders: 


American Granite Board, Inc. 


Parboard Corp. Goffstown, New Hampshire 
illwork Co. 
Wilmington, North Screen 
Door Co. 
Columbia Hardbord Co. Minneapolis, Minnesota 
Everett, Washington 
imber Co. 
Inc. North Bend, Oregon 
Wynnewood 
Elmon Gray Co. Products Co. 


Waverley, Virginia Jacksonville, Texas 
Don’t you think Yates Double-Deck 
Sander should figure your particle 
board plans? Ask your nearby Yates- 
American man make recommenda- 
tions. write, wire, phone to- 
day Beloit. 


RESAWS SANDERS 


3/16” stock. This what they report sand- 


paper life: 
First two pairs drums.......... 1200 1500 hours 
Third pair 500 700 hours 


150 200 hours 


repeat these are not our figures. been 
furnished two different mills and have been 
confirmed and re-confirmed. 


OCTOBER, 
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Dissolves instantly into creamy, 


Introducing 
atio Casein Sets fast! 70° for plywood 


and particle board with plastic sheets. 


Costs only 10¢ per pound liquid 


glue mix. 


WATER 


& 


PLASTIC TOP FABRICATORS: yourself and your customers 
favor. Try National Casein’s No. 486 glue. See for yourself 

why claim our No. 486 the best glue the market 

for cold pressing plastic tops. 


No. 486 takes deep bite all hardboards, tempered 


untempered. Glue line stronger than the plastic 
water heat that would blister plastic sheet 


char wood hard and gum sandpaper cutting edges. 


You the judge! Write the office 
nearest you how much No. 486 you need 
for convincing test. Tell you want 
one National Glue Men 
contact you. cost! obligation! 


601 West 80th Street, Chicago 20, Illinois Broad Fulton Streets, Riverton, New Jersey 
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For colorless waterproof bonding wood... 


Monsanto melamine resin, LAUXITE MF-300, provides 
completely waterproof bond—for boats, exterior doors 
and paneling, scarfing lumber and parquet flooring. 


durability, Monsanto LAUXITE* MF-300 
comparable the phenolics and resorcinols. 
Yet its color light there are problems 
with conspicuous glue lines staining through 
veneers. 


Melamine has excellent washability. may 
used immediately after urea-formaldehyde res- 
without cleanup. LAUXITE MF-300 fur- 
nished dustless powder and can easily 
formulated meet both minor and major dura- 
bility problems. 


LAUXITE MF-300 bonds meet military well 
rigid civilian specifications. This resin 
recommended straight adhesive (for either 
hot press radio frequency gluing opera- 
tions) for upgrading urea formulations. 


LAUXITE MF-300 can economically formu- 
lated meet your requirements for waterproof 
bonding. Write today for test samples and data 
sheets. Monsanto Chemical Company, Plastics 
Division, 469 Springfield Mass. 


LAUAITE: REG. U.S. PAT. OFF. 
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PAT. PENDING 


FREQUENCY SEALING AND HEATING EQUIPMENT 


Eliminate arcing and burning from 


your electronic wood bonding operation 


Automatic Electronic 


ARC 


Type AS-3W 


Saves costly electrodes and materials antici- 
pating any arc before damage occurs. Spoilage and 
expensive down-time are reduced bare mini- 
mum with this compact new arc suppressor with 
microsecond response. detects when arcing 
about happen and cuts off the power instantly. 
buzzer and flasher light indicate that the unit has 
functioned then the electronic generator re- 
cycled for the next operation. 


The new Arc Suppressor, boon thousands 


Thermatron welding installations the plastics 
field, now available the entire woodworking 
industry. Developed Thermatron engineers 
another step toward trouble-free electronic gluing, 
affords maximum protection and designed for 
installation any generator. 


Thermatron engineers will gladly tell you more 
about this latest refinement electronic bonding 
Write for complete details Dept. 


Would you also like information electronic bonding equipment for 
your particular requirements? There are Thermatron generators and 


Thermatron Division 


FOF PRODUCTS JOURNAL 


presses large and small for every purpose. 


Chicago: 2753 West North Ave. 
Factories Brooklyn, N.Y. 


OTHER RADIO RECEPTOR PRODUCTS: Radar, Navigation and Communications Equipment; 
Selenium Rectifiers; Germanium and Silicon Diodes 


RADIO RECEPTOR COMPANY, INC. 
Radio and Electronics Since 1922 
SALES OFFICES: 251 West 19th St., New York 11, N.Y. WAtkins 
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Worker checks position package veneer 
sheets spread with PENACOLITE adhesives. 


are being stacked for forming and drying. 


KOPPERS 


Veneer sheets are fed through the glue spreader while others 


was during World War II, when as- 
sembling tail sections troop-carry- 
ing gliders, that Kaplan Furniture 
Company first used PENACOLITE ad- 
hesives. The Company has since con- 
tinued use them bond all its finest 
veneer finishes—both flat and curved. 

“PENACOLITE adhesives,” says Mr. 
West, reduced checking 
veneer surfaces per cent, 
and provided completely waterproof 
bond that resists the dissolving effect 
bleaching. fact, have run tests 
under steam and soaked bonded pieces 
water for weeks end, and the ad- 
hesives have never failed, even when 


Their veneered surfaces having been bonded with PENACOLITE 


“We Chose 
Adhesives 
For This Special Bonding 
Application” 


says Harold West, Mill Foreman 
Kaplan Furniture Company, 
Cambridge, Massachusetts 


Makers the Beacon Hill Collection 


the pieces were force-dried under 
“Furthermore, PENACOLITE 
have introduced new versatility 
our drying process completely 
inating the need for heated 
our veneering operation. This allows 
longer closed-assembly period, af- 
fording valuable time more 
fully position veneer and cores.” 
Why don’t you consider 
adhesives for your particular wood- 
bonding job? Send for our FREE i!lus- 
trated booklet describing their many 
advantages and versatility applica- 
tion. Koppers Company, 
Division, Pittsburgh 19, Pennsylvania. 


adhesives, these finished tables await the staining process. 


RESORCINOL ADHESIVES 


SALES OFFICES: PITTSBURGH NEW YORK BOSTON PHILADELPHIA ATLANTA CHICAGO DETROIT HOUSTON LOS ANGELES SAN 
Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 
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takes good mechanic exercising real skill and taking plenty time 
for adjustments produce first class finished planing the conventional machine. 
the other hand, average operator will produce ideal finished planing 
modern BUSS CABINET SURFACER and maintain tolerances close .002 
inch with only about one-third the non-productive time for set-ups and adjustments 
required other planers. This due the fact that addition being built through- 
out for precision planing, BUSS CABINET SURFACERS are equippd with semi-automatic 
controls (not available other machines) which make easy for the operator get 
perfect and almost instant settings. For the greatest production the kind planing 
that saves time following operations, investigate BUSS CABINET SURFACERS. Write 


for bulletins. Consult any planing problem. 
THERE’S BUSS PLANER EXACTLY SUIT YOUR NEEDS 
4 M OD ELS first and frst cutting and. first’ 
ing work. 
SIZES 
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DEPENDAB 


Every Solem User will vouch for their 
dependability. You can count them 
for continuous production, day after 
day, around the clock necessary, 
with never breakdown. 


It's the Quality That's Built into 
Them that keeps 
where others True production 
machines,—they are built last. 


SOLEM ENDLESS-BED FOUR-DRUM SANDER 
seen here operation the Keller 
facturing Co., Corydon, Indiana—makers 
furniture. Here rapid production smooth 
finished panels and parts necessity, and 
the low costs obtainable with the Solem 
Sander helps keep this firm the running 
this highly competitive field. You can 
probably use Solem Sander 
advantage your production, too. Avail- 
able two, three and four-drum models, 
widths from 31” 85”. 


affiliate— Divi- 
sion, Lockport, New York, makes the 
lathes, clippers and jointers shown be- 
low, for the veneer and 
try. Many sizes and models but the some 
Solem Dependability. 


SOLEM DOUBLE-DECK SAND- 
ERS the Solem Dou- 
ble-Deck Eight-Drum sander 
operation large fir ply- 
wood plant Oregon. 
smooths both sides the same 
time, fine sanded finish. 
You get safe operation; each 
drum push-button controlled 
and provides ultra-high pro- 
duction All this along with 
Solem Dependability. 


VENEER 
LATHES 


HIGH PRODUCTION, SMOOTH FINISHES, SOLEM DE- 
PENDABILITY what you get from Solem Sanders. 
size and model suit your particular need, and it’s en- 
gineered for the job do. The low maintenance cost 
assures you constant profit the work turned out. 
Solems are favorites wherever there wood sanded 
smooth. Whether you make plywood, millwork, finished 
furniture pianos, you'll make smoother with 
Solem Sander. 


FOR MORE INFORMATION, WRITE TODAY 


SOLEM MACHINE COMPANY 


ROCKFORD 
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THERE MAGIC WAY 
MAKE 
OLD MACHINES 


Sure they can rebuilt run about well they ever did but woodworking plants 
operating these old machines are not making profit now. Look your own shop. Count 
the questionable machines that may losing money for you every day. 


Profitable woodworking demands high production, accurate size and low cost per piece. 
Modern machines have many new speed and convenience factors built into them. Modern 
machines provide higher production, greater accuracy, lower costs and profit for you. 


New machines attract the best help modern craftsmen who use more headwork and 
less backwork. Are old machines keeping this best help from your door? 


Put profit your woodworking 
with MODERN MACHINES 


WOODWORKING WOODWORKING MACHINERY MANUFACTURERS 
1900 ARCH ST., PHILADELPHIA, PA. 
MACHINERY Please send further information. interested the 

1900 ARCH STREET Address 
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PROFITS 


FROM WASTE 


DUREZ PLASTICS DIVISION 
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Molded articles and pressed board 
made wood particles bonded with Durez 
phenolic resins have opened profitable 
new uses for wood material previously wasted. 


Particle board can made with these 
resins variety densities, strengths, 
hardnesses, and other mechanical properties, 
and various thicknesses. can ma- 
chined worked readily with ordinary 
equipment. Toys, household articles, toilet 
seats, and chair backs and bottoms suggest 
the broad commercial markets open 


Phenolic Resins for the Wood /ndustry 


compression molded wood products. 


Supplied powdered form, Durez wood- 

bonding resins offer maximum ease 
processing. When cured solidified they 
exhibit physical properties that are suitable 
for these numerous end-products. 
you are inquiring into the 
ability particle wood your operations, 
are already producing it, can help 
you. Qualified field experts, backed our 
long experience research and 
ment, are available for consultation. 


HOOKER ELECTROCHEMICAL COMPANY 
3915 WALCK ROAD, NORTH TONAWANDA, 


OCTOBER, i956 
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LARGEST BUILDERS 


HEAVY DUTY 


FOR PRODUCTS JOURNAL 


BAND 


100 years manufacturing sawmill machinery, Filer Stowell 
Company was responsible for many the improvements ma- 
chinery used throughout the lumber industry today. 


Shown above one Filer Stowell’s current band mill models. 
Compare one its predecessors, The Cunningham Diagonal 
Band Mill. The Cunningham was developed before the and 
many its parts were made wood. The rim and spokes the 
upper wheel, for instance, were all wood. was inclined be- 
cause engineers that time believed was easier saw log 
angle the same manner the wood cutters did their 


yards. For Complete Information Current 
Filer Stowell Band Mills, Write for Bulletin No. 300 
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Mann-Russell Continuous Electronic Lumber 
Edge Gluer 


Mann-Russell-Globe Electronic Plywood 
Panel Patcher 


Mann-Russell Electronic Scarf Gluing Press 


what's your, line? 


you edge-glue lumber, veneer, 
panel repair patching, scarf 
plywood laminate structural 
with soft hard woods 


Mann-Russell can Speed 
Your Production 


matter what your glue-line 
problems may be, Mann-Russell 
can offer solution that will in- 
crease production, reduce over- 
head, provide greater utilization 
shorts and waste stock. 


Mann-Russell equipment engi- 
neered, and single responsibility 
assumed, for the specific 
installed and serviced factory 
engineers. Why not glue the 
modern way 
Write, wire, 


(NORTHWEST SYNDICATE, INC.) 


PLANT: South 23rd Pacific Avenue 


Tacoma Washington 
FUlton 1593 


ell 
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low-cost, top-quality 
909 Multi-Rip Saw 


NO. 909 
FEATURES: 


Easily adjustable table. 


Minimum 
minimum maintenance. 


Hinged feed roll cover. 


Easily removable saw 
and spur sleeve. 


All upper feed rolls easily 
removed. 


Enclosed roll drive 
assembly. 


The new Diehl No. 909 Multi-Rip 
Saw offers the woodworking industry 
low-cost, top-quality machine—spe- 
designed for precision, high- 
speed gang ripping stock short 
inches. 


The No. 909 compact and rigidly 
constructed, with arbor and arbor 
motor mounted the frame. has 
adjustable, reinforced, one-piece 
feature not usually offered 
price machine this type. The 
table adjusts inch maximum, and 
Permits cutting throat plates op- 
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For production, the Diehl 
909 offers standard feed speeds 
ftom 115 fpm. Higher speeds 
153 fpm optional. Other features in- 


clude: rips stock from inches 
thick, and from inches infinite 
length; controls are grouped for easy 
operation; five powered feed rolls; 
easily removable saw sleeve and spur 
sleeve; all upper feed rolls easily re- 
moved; maximum operator protection 
assured—for the No. 909 has anti- 
kick-back fingers, arranged directly 
the infeed end—all electrical controls, 
gears, chains and belts are adequately 
enclosed covered. 

Write today for complete informa- 
tion the new Diehl No. 909 Multi- 
Rip Saw. Request Bulletin 
see your nearby Exclusive Diehl Rep- 
resentative. 


THE DIEHL MACHINE WORKS, INC. 
WABASH, INDIANA 


Five powered feed rolls. 


Precision balanced arbor 
motor. 


Four feed speeds— 
50-115 fpm. 


Quickly adjustable stock 
gauge. 


Designed for carbide- 
tipped saw blades. 


All controls grouped for 
easy operation. 


Sealed dust pits. 
Safety throughout. 


Low-cost, initial investment. 


Rigid—free from vibration. 


DIEHL 
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Above illustrated WHITE 250 Ton 
Hot Plate Press with platens 96” 48” and adjustable 
daylight openings 24”, and Equipped 
with automatic pushbutton control. 


The press illustrated right 20- opening ply- 
wood press, capacity 1485 Tons, with platens 106” 
use plant the Pacific Northwest. 


REPRESENTATIVES: 


ALLIED NORTHWEST MACH. TOOL CORP. 
Ore. 


GEORGE DAVIES, JR., MACH. CO. 
Angeles, 


WILLIAMS-WHITE CO. 
Chicago Office, Maynard, Mgr. 
Jackson Blvd. 


401 EIGHTH 


20-A OCTOBER, 


for profitable direct bonding 


Lighter than hardboard, new cedawood provides fabricators and 
facturers premium-quality underlayment material with underlayment 
high strength-to-weight factor. cedawood the newest and most 


versatile all shaving particle board products. Manufactured from 
Western Red Cedar, assures you uniform, grainless 
surface—ceramic-smooth for perfect bonding costly veneers and plastic 
high pressure hot presses! With you 
need under veneer for strength...and grain telescoping 

thing the past. Your standard woodworking tools work beautifully with 
clean cuts and precise, square-shouldered 
edges. Screw and nail holding properties are exceptional. 

It's the product you've wanted and waited for. All wood 


plastic laminates 
veneers asphalt tile 
vinyl tile ceramic tile 
cork metal tile 
plastic tile cloth 


flooring 


and the best wood.. cedawood. carpeting 
THE NEWEST PRODUCT OF: 
COLUMBIA HARDBORD CO. 560 SKINNER BUILDING, SEATTLE WASHINGTON 


Plant and process Industrial Developmen? Company, Inc., Tacoma Washington 
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STETSON 


PRE-SURFACER 


PRE-SURFACER 


Features 


Divided top infeed rolls grip only the edge the 
lumber—no pressure the center cupped lumber. 


Light-weight chipbreakers separate yielding 
Customers for Stetson-Ross sections ride smoothly the stock. 


Pre-surfacers include: Sectional spring-loaded pressure 


Neils Lumber Co., Libby, Montana over bottom cylinder exerts minimum 
Potlatch Forests, pressure the face the lumber. 


Lewiston, Idaho, machines This machine adjoins regular Planer 


Intermountain Lumber Co., Matcher any make. single feed motor dri 

Missoula, Montana both Planer and Matcher and Pre-Surfa: 
6-12CH-6 Pre-Surfacer with 
Planer and Matcher are shown 


You are invited 
write for information 
saving lumber 
through 


ROSS MACHINE COMPANY, SEATTLE WASHINGTON 


22-A OCTOBER, 1°56 


EXPORT DIVISION 301 CLAY ST., SAN FRANCISCO, 
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OPERATES AUTOMATICALLY 


Using new engineering principles, the O&S packaged 
DRYALATOR automatically draws moisture out any 
species lumber faster and than ever before possible 
reduces drying time from days hours! Ample 
evidence available the superior performance the 
DRYALATOR over other kiln equipment drying various 


SAVES SPACE, INVENTORY COSTS 


Because high speed and quality season- 
ing, only small kiln required. Existing kilns can inex- 
pensively converted DRYALATOR operation. This new 
system eliminates the high costs custom drying and allows 
profitable assembly line production with reduced inventories. 


kinds lumber. Automatic controls give you push-button 
operation, permitting constant and accurate moisture check 
without stopping the drying opening the kiln. 


Engineering assistance adapting 
DRYALATOR your woodworking opera- 
tions and follow-up service provided 
nation-wide organization factory-schooled 


Sou 


O&S representatives. 
. . 
Investigate the cost-saving benefits your 
plant this revolutionary new drying system. 
PACKAGED Write today for DRYALATOR bulletin. 


ORR SEMBOWER, INC. 


Morgantown Road, Reading, Pa. 


Builders Heat Transfer Equipment for over Years 
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WOOD AND LUN 


That Means 
What Says... 


Through the past years, leading mills, lumber yards and 
users wood products have learned look PROTECTION PRODUCTS for water repellents and wood 
superior quality. clear recognition the needs the industry, sincere efforts serve those 
needs, plus advanced research are BIG reasons why PROTECTION PRODUCTS maintains its position leadership. 
Most likely, PROTECTION PRODUCTS also holds the answer your wood preservative needs. 


the original water repellent wood preservative. Contains PENTA and other chlorinated 
phenols (or straight PENTA meet Federal Specifications) for protection against fungus, 
decay and stains, termites and other wood destroying insects. Highly water repellent 
retard dimensional change, warping and cheaking. Ideal pajnt base forestall peel- 
ing and blistering. Widely used NWMA licensees. WOODLIFE consistently outstand- 
ing precise laboratory comparisons and famous for performance the job. 


WATER REPELLENT 
PRESERVATIVE 


containing 
PENTAchlorophenol 


water repellent Assurance” for field boxes, crates, hampers. Containers treated 
with BOXLIFE are protected against rapid weathering and stand well under the rigors 


steam cleaning. Nails stay brighter and tighter. Splitting and breakage are minimized. 
tastes—No contamination. For Antiseptic water repellent BOXLIFE-C 
containing solubilized Copper quinolinolate and BOXLIFE-O containing orthophenylpheno! 


have been specially formulated aid the reduction spore count—Protection against 
decay—highest possible sanitation. Investigate treatment with BOXLIFE, BOXLIFE-C and 
amazed the low cost highly effective results. 


highest water repellency with wood lubrication. WOODLUBE widely used 
furniture manufacturing where the wood and dimensional control are 
important. WOODLUBE used photo engraving blocks, shuttles and bobbins the tex- 


tile mills, cement form material, wood bearings—wherever easy-to-apply, inexpensive 
and highly effective water repellent and lubricant needed. Where finishability also 
desired WOOD-YOUTH used. 


developed water repellent for redwood, cedar, mahogany and other dark woods. 
Whether the Clear used, for natural grain color—or Pigmented, for that deep warm 
appearance, and the natural beauty siding, fences, 
trim paneled interiors. Clear also often used base for color blending. 


low cost, long term insurance for wood that not painted fence posts, bar 


poles, sheds, etc. PENTA treated wood impervious attack termites and other 
destroying insects. Available concentrate ready-to-use formulations. 

PRESERVA 


PROTECTION PRODUCTS 


MANUFACTURING CO. 
KALAMAZOO MICHIGAN 


PROTECTION 
PRODUCTS 


Quality the Price Leadership 
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Name 


MOISTURE REGISTER 


Insures quality, tells moisture content for best 
woodworking results. 


Saves you money, helps cut freight costs. 


Protects your purchases, makes sure orders are 
filled correctly. 


Increases customer goodwill insuring your 
deliveries meet customer requirements. 


Moisture 
Register 
Model RF4 
with 
push-button 
electrodes. 


Moisture Register instruments test moisture content 
wood and wood products down with guaranteed 
performance. There’s model for every purpose, both 
radio frequency and needle types, priced for every budget. 
New models now available for wood waste and plaster. 
10-day free trial offer. obligation! Write today, out- 
lining your requirements. Ask for information Moisture 
Register instruments specially designed for the textile, 
leather, paper and wood industries. 


MOISTURE REGISTER CO. 


Alhambra, Calif. 


1510 West Chestnut St. 


URVED 
PLYWOOD 
Made 


bonding 
low cost forms 


we'll solve your specifications. 
manufacture unusual 
plywood shapes for applications 
from church pews 

water skis table legs torpedo 
cradles. Our high-frequency 

presses mass-produce curved parts 
fast and lower .cost than 
other methods, and with greater 
stability. have over 200 
stock dies available 
for quotations and complete 


engineering service. 


Monroe Avenue, N.W., Grand Rapids Michigan 
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DELTA 


POWER FEED UNIT... 


... Makes possible the LOWEST COST 
PRODUCTION RIPPING MACHINE 
the market! 


Delta’s new Power Feed Unit designed expressly for use 
with the rugged, versatile Delta Tilting Arbor Saw. 
Together, this team gives you accurate, high-speed production 
ripping less cost than most production table saws alone! 

The new Delta Power Feed Unit custom-engineered for 
precision feeds accurately, insures straight cuts. For 
speed selector dial control allows infinite choice 
speeds from feet per minute. For safety unit 
firmly grips stock after operator begins feeding. 

quickly swings down out the way give you full use 
the versatile tilting arbor saw for many extra jobs. 
Your Delta Dealer listed under 
the classified pages your phone book. 


DELTA QUALITY POWER TOOLS 
Another Product Rockwell 


DELTA QUALITY COSTS MORE 


Coup 


Delta Power Tool Division, Rockwell Manufacturing Company 
700-K North Lexington Pittsburgh Pa. 


Please send descriptive sheet new Delta Power Feed 
Unit. 


Please send name nearest Delta Dealer who has 


both Delta Power Feed Unit and Delta 12” Tilting Arbor 
Saw display. 


Company 


Address 
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It’s 


BED’’ MOULDER 
built Moulder Woods” 


134 Woods Moulder, shown 
with hopper feeding attachment 


The new Woods 134MT Moulder Series bring the Industry, new concept spindle 
design, the Woods tapered spindle. Your production costs down, your production rate 
increases, with Woods spindles. 


Cutterhead sleeves and bushings are eliminated, securing more rigid cutterhead fit spin- 
dle. Removal and mounting cutterheads becomes matter moments—a simple and easy 
operation. Let tell you more about Woods fapered spindles and the many other exclusive 
time and money saving features built into the new Woods 134MT Moulder Series. 


DAMRELL STREET 


BRANCH OFFICES CANADIAN EXPORT 
ARKANSAS—Little Rock CAROLINA—Greensboro BR. COL.—Vancouver, Akhurst United States Co. 
NEW YORK—Mt. Vernon OREGON—Portland Machinery Co. Broad St. 
CALIFORNIA—San Mateo TENNESSEE—Memphis ONT.—Galt, Canada Machinery Co. New York City 
26-A OCTOBER, 
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The Tell City Chair Company, chair- 
makers since 1865, and makers the 
rocker shown right, started using 
Morton Lumber Cure treated lumber two 
seasons ago. The results have been most 
rewarding. Tell City has found Morton 
Lumber Cure reduces drying time about 
one-third, increases cutting yield, and 
produces check-free lumber. 

Hundreds fabricators now insist 
lumber that has been treated with Morton 
Lumber Cure. They know from experience 
Morton Lumber Cure increases utilization 
rough cut lumber. Lumber also can 
dried faster; kiln time and expense can 
reduced, with more rapid turnover 
inventory and capital. 

What’s more, Morton Lumber Cure 
compatible with stain-preventing agents 
... will not affect gluability machin- 
ability color finish. Morton Lumber 
Cure non-toxic and non-corrosive. 


SEND FOR MORE INFORMATION TODAY! 


Bay Chemical Company 


DIVISION 


Morton Salt Company 


120 So. Salle Street, Dept. FPJ-10, Chicago Illinois 


Please tell how Morton Lumber Cure can help 
increase sales and satisfy customers. 


Name 
Title 
MORTON LUMBER CURE WORKS Morton Lumber Company 
reverses the normal drying action. Untreated lumber 
from the outside in. Morton Lumber Cure dries 
from the inside out. This controlled drying greatly City State 


red ces checks, honeycomb, warping, and other types 
wa: surface and interior degrade. 
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Lakeland Door Company, Trims Doors and Operating Costs 


with No. 600 DOUBLE CUT-OFF SAW 


realized big savings since our Mereen-Johnson No. 600 Double 
Cut-Off Saw was installed three years according Kennen, 
Superintendent Lakeland Door Co., St. Louis Park, Minn. 
production capacity over previous sawing methods and now 
produce over 600 laminated wood doors—trimmed both directions—in 
eight hour shift. necessary, could produce 1,000 finished 
pieces the same time and still keep within the required close 


Quick set-up time feature Mereen-Johnson equipment provided 
patented snap dog arrangement that allows fast adjustments 
made for varying size doors with minimum downtime. Since most 
Lakeland’s work ‘‘custom-tailored” for individual home contractors, 
sizes may vary frequently every five ten doors trimmed. This 
requires fast adjustments maintain scheduled production. normal 
shift may trim many different size 


While the No. 600 medium size, well suited for this type 
operation and displays all the quality and workmanship much larger 
units. The basic construction the No. 600 compact and allows for 
fast, easy adjustments. Maintenance practically nothing! 


The No. 600 Double Cut-Off Saw available with trims only—or with 
tilting cope motors and stationary dado arbor. Special attachments are 
available optional equipment. 


For complete sp: 


MULTIPLE CUT-OFF SAWS GANG RIP SAWS ‘ illustrated Bull tin 


TENONERS VENEER PLYWOOD SIZERS JOINTERS No. 600-700 


OCTOBER, 
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Add extra quality...extra features 


your products with 
MASONITE PANELS 


RESISTS 
MOISTURE 


ABRASION 


Masonite Corporation 
Dept. FPJ-10—Box 777 
Chicago 90, 


Please send more information 
Masonite Panels and your Product Design 
catalog. 
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Fifty-inch, solid KENNAMETAL planer knives 
Increase production 100% Reduce maintenance costs 


Eliminate finish Improve dimensional accuracy 


Switching 50-inch Kennametal carbide planer knives increased 
production and improved finish both high-density and low-density 
hardboards. 

Output steel knives, two working shifts hours per day, 
totaled 80,000 sq. ft. hardboard. After almost every hours, 
jointing was necessary and the end hours normal operation, 
the knives had completely reground. Maintenance required 
approximately hours for each hours operation. addition, 
was difficult maintain required finish and dimension because 
the tendency the steel knives and head deflect, causing excessive 


KENNAMETAL PERFORMANCE. Output with Kennametal 
knives, working two shifts hours, totaled 162,000 sq. ft. 
hardboard. jointing grinding these carbide knives was needed, 
thus requiring machine downtime. After eight-hour shifts 
normal operation, Kennametal knives showed evidence wear. 
The rigidity the solid Kennametal knives resists deflection; 
therefore, the board dimension uniform and the finish improved. 

Why not try Kennametal knives your operations? you cannot 
get engineering service carbide maintenance information from 
your present supplier, write KENNAMETAL INc., Latrobe, Pa. 
*Registered trademark 


= 
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SAW TIPS SHAPER BLADES 


PLANER KNIVES ROUTER BIT BLANKS 


8-5934 


These synthetics 
successfully planed 
with solid 
KENNAMETAL Knives 


Planing these products with 
steel knives impractical 


Phenolic fiber product 


Hard rubber composition 


— 


> 
Brake lining material 
Finish with jointed steel knives Finish with jointed Kennametal knives 
| 
| 
q 
Wood particle board 
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Have you checked thit important souree 


NEW 
IMPROVED 
RESINS 


From more than decade successful expe- 
rience SYNCO RESINS are designed give 
tops all around performance. SYNCO 
phenolics and fortified vinyls are promptly 
available liquid, dry, and emulsion forms 
for specific uses. Wide latitude curing con- 
ditions includes room and intermediate tem- 
perature, hot pressing, and radio frequency 
bonding. SYNCO technical personnel will se- 
lect the right resin and adapt your pro- 
duction give you the advantages 


Pap 


. 

Binding Particle Boards and Dry 


and Wet Process Hardboards 
Gluing Dimensional Lumber 
Furniture Adhesives 


TOUGHNESS AND DURABILITY 


Resinated Paper Wood Overlays BETHEL CONN, 
Metal Wood Bonds 
Honeycomb Wood Bonds 


WRITE FOR FULL PARTICULARS: SYNCO RESINS, INC., BETHEL, CONN., U.S.A., TELEPHONE DANBURY Ploneer 85678 


NOTE THE FOREST PRODUCTS INDUSTRY 
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Meet 


ALABAMA 

Smith Lumber Co., Chapman 
ARKANSAS 

The Crossett Co., Crossett 

Dierks Forests, Inc., Mountain Pine 

Southern Lumber Co., Warren 
CALIFORNIA 

California Redwood Association, San Francisco 

Carr Co., Sacramento 

Crane Mills, Corning 

Ivory Pine Co., Dinuba 


Philadelphia Quartz Co. California, 
Berkeley 


Scott Lumber Co., Inc., Burney 

Tarter, Webster Johnson, Stockton 

Wood Lumber Co., San Francisco 
GEORGIA 

Southern Wood Preserving Co., Atlanta 
IDAHO 

Boise Payette Lumber Co., Boise 

Ohio Match Co., Coeur Alene 
ILLINOIS 

The Dean Company, Chicago 


General Electric, Ill. Cabinet Plant, Rockford 
Greenlee Tool Co., Rockford 


100 Company Supporting Members 


Fdward Hines Lumber Co., Chicago 
Illinois Interior Finish Co., Chicago 
Johnson Carlson, Chicago 
Masonite Corp., Chicago 
Mattison Machine Works, Rockford 
Co., Chicago 
Steger Furniture Mfg. Co., Steger 
INDIANA 
Kitchen Maid Corp., Andrews 
The Dunbar Furniture Mfg. Co., Berne 
National Homes Corp., Lafayette 
The Wood-Worker Veneers and Plywood. 
Indianapolis 
IOWA 
Curtis Co. Inc., Clinton 
MARYLAND 
Wells, Salisbury 
MASSACHUSETTS 
Draper Corp., Hopedale 
Heywood-Wakefield Co., Gardner 
Spalding Bros., Inc., Chicopee 
MICHIGAN 
Baker Furniture, Inc., Grand Rapids 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 


THE MAN WITH ANSWERS. 


FOR YOUR AUTOMATION AND MATERIALS HANDLING 


YOUR PROBLEM 


BOOST PRODUCTION 


CUT LABOR COSTS! 


Walters Automatic Mate- 
rials—Flow Systems replace 
expensive labor with precision 
machinery costs drop fast! 

Walters offers top engineering 
and plant layout 
plus over years EXCLUSIVE 


woodworking experience. 


DIFFERENT 


That’s why it’s best let the Walters representative study your 
problem with you. has the experience, the facilities and the 


answers! 


Cable Lumber Lifts 
Cable Tilt Lifts 

Cut-off Saw Tables 
Cut-off Saw Tailboys 

Facer Feeders 
Planer Feeders 

Edge-Jointer Feeders 


Edge-Jointer Return Feeders 


Cross-belt Conveyors 
Rip-saw Conveyors 
Sorting Conveyors 


Powered Roller Conveyors 


Floor-to-floor lifts and 
Conveyors 


Waste Conveyors 
Moulder Stock Returns 

Slat Conveyors 
Cross-chain Conveyors 

Rip-saw Tailboys 
Rotary Turntables 

Hot-plate Press Loaders 
Automatic Chopping Saws 
Panel Sizing Saws 
Lumber Yard Transfers 

Dead Roll Conveyors 


Powered Curves—Roller and 
Chain 


SPECIAL HANDLING YOUR SPECIFICATIONS 


WALTERS| 


2203 


MINNESOTA 
Machine Co., Minneapolis 
Minnesota Mining and Mfg. Co., St. Paul 
Rilco Laminated Products, Inc., St. Paul 
Wabash Screen Door Co., Minneapolis 
Winton Lumber Co., Minneapolis 


MISSOURI 
Chemical Co., St. Louis 


MONTANA 
Intermountain Lumber Co., Missoula 


NEVADA 
Vaughn Millwork Co., Reno 


NEW JERSEY 
National Adhesives, Plainfield 
Western Electric Co., Kearny 
NEW YORK 
American Inc., New York 
Behr-Manning Corp., Troy, 
Borden Co., New York 
Peter Cooper Corps., Gowanda 
The New England Industries, New 
Oval Wood Dish Corp., Tupper Lake 
Reichhold Chemicals, Inc., White Plains 
United States Plywood Corp., New York 
The Upson Co., Lockport 
NORTH CAROLINA 
Deluxe Saw Tool Company, High Point 
OHIO 
American Machine Foundry Co., Shelby 
The Baldwin Piano Co., 
Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 
OREGON 
Inc., Bend 
Cascades Plywood Corporation, Portland 
Forest Fiber Products Co., Forest Grove 
Mater Engineering, Corvallis 
Neils Lumber Co., Portland 
Oregon Lumber Co., Baker 
West Coast Lumberman’s Assn., Portland 
PENNSYLVANIA 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
United States Steel Homes, Inc., Harrisburg 
Wood Metals Industries, Inc., Kreamer 
SOUTH CAROLINA 
Lightsey Brothers, Miley 
TENNESSEE 
Bruce Co., Memphis 
Chapman Chemical Company, Memphis 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Inc., Memphis 
TEXAS 
Wm, Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
Love Wood Products Texas, Diboll 
Wynnewood Products Co., Jacksonville 
VERMONT 
Beecher Falls Mfg. Corp., Beecher Falls 
Fyles Rice Co., Inc., Bethel 
WASHINGTON 
American Marietta Co., Seattle 
Biles Coleman Lumber Co., Omak 
Cascade Lumber Co., Yakima 
Columbia Plywood Co., Inc., Seattle 
Deer Park Pine Industry, Inc., Deer Park 
Diamond Match Co., Spokane 
Douglas Fir Plywood Association, Tacoma 
The Lumber Co., Longview 
Simpson Logging Co., Shelton 
Sumner Iron Works, Everett 
Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 
Harnischfeger Corp., Port Washington 
Marathon Corp., Rothschild 
Mosinee Paper Mills Co., Mosinee 
Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 


ALASKA 
Ketchikan Spruce Mills, Ketchikan 
CANADA 
Forest Products, Ltd., Vancouver 
British Columbia Lbr. Mfrs. Assn., Vanco 
Canadian Forest Products Limited, New 
minster, 
Dominion Electrohome Industries, 
Kitchener, Ont. 


Knight Mfg. Lbr. Co. Meaford, 
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Board Pilot 
Piant Opening Teco 


The fully equipped particle board 

Jot plant being constructed Timber 
Co. laboratory, Washing- 
ton, C., will into operation 
Poletika, director research. 

Poletika reports that the pilot plant 
designed for the development all 
boards from flakes, shavings, splinters, 
and similar wood residues. Special 
custom-built equipment will enable 
application advanced techniques 
production methods and raw materials, 
from particle preparation hot press- 
ing the boards. 

special press will produce 
6-foot boards under pressures 
500 psi and temperatures 
600° Higher pressures can ob- 
tained reduction board area, and 
any thickness 114 inches can 
produced. 

The new facilities will also enable 
Teco evaluate all types wood 
particle boards and their raw materials, 
manufacturing processes, end uses, and 
markets. Users and manufacturers 
particle board will able 
use the facilities determining the 
type board best suited for their 
requirements. 


Eddy Succeeds Kroehler 
President NAFM 


Eddy Habitant Shops, Inc., 
Bay City, Mich., was elected president 
the National Association Furni- 
ture Manufacturers the recent an- 
nual convention Chicago. suc- 
ceeds Kenneth Kroehler, vice-president 
Kroehler Manufacturing Co. 

Current economic trends and their 
effect future prospects for the fur- 
industry were analyzed the 
opening business session. Other speak- 
marketing problems, and 
techniques. Color control and 
the National Paint, 
Lacquer Assoc. 


OCTOBER, 


1956 


total 142 exhibitors filled the 
2nd Supply, Equipment and Fabric 
Fair held conjunction with the con- 
vention (see photos right). Prod- 
ucts displayed included saws, glues, 
machinery, and surfacings. 


Birn and Marian Among 
Furniture Convention Speakers 


Management problems applying spe- 
cifically the furniture industry will 
discussed Serge Birn, head 
firm consulting management 
engineers, the annual convention 
Furniture Manufacturers Southern 
California. The convention will 
held Oct. the Shrine 
Exposition Hall, Los Angeles, con- 
junction with the first Western Furni- 
ture Supply Show. 

Also scheduled address the con- 
vention Dr. Marian, Swedish 
wood authority who recently joined 
the California Forest Products Labora- 
tory staff. will talk general 
conditions the Swedish furniture 
industry and gluing and finishing. 

Officers the association for 1957 


IMPORTANT FPRS DATES 


Fall 1956: Carolinas—Chesa- 
peake Section Annual Meet- 
ing, Pinehurst, 

Oct. Mid-South Section 
Annual Meeting, Laurel, 
Miss. 

Nov. Great Lakes Sec- 
tion Annual Meeting, Rowe 
Hotel, Grand Rapids, Mich. 

Nov. Ohio Valley Sec- 
tion Annual Meeting, Ken- 
tucky Hotel, Louisville, Ky. 

Dec. 
Alabama Section Annual 
Meeting, Athens, Ga. 

March 1957: Eastern 
Canadian Section Annual 
Meeting, Queens Hotel, 
Montreal, Quebec. 

June 1957: Eleventh 
National Meeting, Buffalo, 
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National 


Machine Co. 


Decar 


Plastics Corp. 


Exhibits NAFM Fair 

COMPANY 

Deluxe Saw and Tool Co. 

Fiberesin Plastics Co. 

The Lane Compan 

Y 
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WOOD CHEMISTRY and its indus 


trial applications were part train- 


late this year. 


ing given 1956 NLMA scholarship winners during their ten weeks 
study Timber Engineering Co. laboratory. The four trainees, 
shown with Dr. Matthew Sciascia, senior chemist, are: 
Hann, Michigan; Prestemon, lowa State College; 
Lund, Duke University; and Stehman, Penn State University. 


will installed Nov. the Sands 
Hotel, Las Vegas, Nevada. board 
directors meeting and social program 
Las Vegas will conclude the two- 
part, week-long convention. 

Materials, equipment, supplies, and 
services will displayed the Supply 
Show, according Eddy Feldman, 
Executive Secretary. The Pacific South- 
west Section FPRS planning 
exhibit FPRS services. 


Furniture Manufacturers 
Attend Gluing Forum 


Key personnel from furniture man- 
ufacturing plants North Carolina 
attended Modern Gluing 
The meeting was sponsored Ber- 
thelsen Engineering Works, Joliet, 
and their southeastern representa- 
tives, Garrison Machinery Co., States- 
ville, 

Production techniques for manufac- 
turing lumber core panels, 
panel-on-frame assem- 
and particle board were dis- 
cussed Steck, Berthelsen Vice- 
President. Other speakers were 
Winther, Berthelsen President, and 
Garrison, President the States- 
ville firm. 

Exhibited were samples 
core construction, hollow 
struction, plastic overlays, particle 
board assemblies, 
nates, honeycomb core construction, 
and others. The 80-man group also 
observed various gluing operations 
Century Furniture Co. Hickory. 


Crossett Co. Utilizing 
Low Grades, Mill Wastes 

Two more steps have been taken 
toward the Crossett goal 
harvested. Recently the firm opened 


new paper mill which provides 
means utilizing hardwoods which 
previously had limited markets. The 
process reportedly bids revolutionize 
papermaking and offers new opportu- 
nities for the region’s forest resources. 
New equipment has been installed 
the firm’s flooring mill manu- 
facture paper roll plugs from shavings 
and scraps wood. Waste taken 
from the flooring machines and ground 
into fine sawdust-size particles. The 
material mixed with glue, molded 
under pressure and cured for min- 
utes 300°. The Crossett Co. the 
first firm purchase and operate 
one the machines, manufactured 
Chipcraft, Inc., Morristown, Tenn. 


Discontinuance Two 
Adhesive Grades Announced 


Announcement discontinuance 
the manufacture Uformite 435 
and Uformite 400 has been made 
Rohm Haas Co., Philadelphia, Pa. 
The firm intends continue the 
field synthetic adhesives for the 
woodworking and paper industries, 
and will supply Uformite powders, 
Tego glue film, Amberlite adhesive 
resins, and technical service connec- 
tion with these products. 


Machinery Manufacturers 
Launch Action Program 


The newly formed advertising com- 
mittee the Woodworking Machinery 
Manufacturers Association met Chi- 
cago recently formalize “Program 
authorized the Associa- 
tion’s board meeting last April. Objec- 
tives the committee are call atten- 
tion the fact that progress the 
woodworking industry has demanded 
new machines greater precision and 
faster production. Woodworking ma- 
chinery manufacturers, who have long 
recognized this demand, are providing 


NEW ADHESIVE AND SYNTHETIC RESIN PLANT 
Co. Canada, now being erected Edmonton, Alberta, 
shown above artist’s sketch. Phenol-formaldehyde 
formaldehyde will produced the plant, scheduled for operati 


precision equipment built 
tool standards. 

advertising committee, stated that 
full force the resources 
Woodworking Machinery 
turers Association including engine 
ing, research, plant 
facilities representing total 
ment over $150 million has 
brought bear help solve the 
all over the nation. Modern 
will help remove many the 
aches that these people face—in pro- 
duction speed, profit, 
relations, turning out better prod- 
uct competitive price.” 


Third Award Merit 
Contest Winners Announced 


Pacific Lumber Co. won first prize 
the lumber manufacturer who had 
done most 1955 promote proper 
use lumber competition with 
other materials the Third Annual 
Award Merit contest sponsored 
Wood Working Digest magazine. The 
redwood producing firm has won the 
award twice the past three 

First place among lumber, dimen- 
sion stock, and veneer 
associations was won the Hardwood 
Plywood Institute, Chicago. 
tural Woodwork Institute 
award for finished wood products as- 
sociations and fourth award was 
granted Consolidated Machiner, 
Supply Co., Ltd. 

Receiving honorable mention 
tions were: West Coast 
Assoc., Gulf Enterprises, Nat: nal 
Wood Pallet Manufacturers 
Laity Manufacturing Co., The Bor 
Co., and State University 
York College Forestry. 


Lumber Production Declines 


taled 3.537 billion board feet 
August, according estimates 
NLMA. The month’s output 
per cent above July but per 
less than the same month 
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orders August were per 
over the previous month but were 
per cent below August 1955. 

For the first eight months this year, 
25.446 billion board 
was per cent below the same 
last year. Shipments were per 
less and new orders per cent 
than the 1956 output. 


SOCIETY NEWS 


National Meeting Committee 
Preliminary Plans 


Committee assignments and prelim- 
plans for FPRS 1957 National 
Meeting were announced General 
Chairman Charles Lockard follow- 
ing two-day meeting Buffalo last 
month. The meeting will held 
June 1957. 

All technical sessions and the Sup- 
pliers Table Top Exhibits and Show 
will held the Hotel Statler. Spe- 
cial attention being paid devel- 
oping interesting programs for ladies 
and children attending. Unusual tours 
are planned for all, including trip 
Niagara Falls and cruise Lake 
Erie. 

Plans for the technical program are 
still the formative stage but Russell 
Deckert, chairman the Table 
Top Exhibits and Show, already re- 
ceiving reservations for technical ex- 
hibits. These will occupy the Exhibi- 
tion Hall, Georgian Room, and the 
New York Room, all the mezzanine 
floor adjacent the meeting rooms. 

Exhibits will limited literature, 
movies, scale models (operational 
slides, and materials 
equipment that can shown 
4-foot table. Facilities are not 
available for display heavy equip- 
ment. Firms interested 
space for exhibit should contact 
Deckert, State University Col- 
lege Forestry, Syracuse 10, 


1957 National Meeting Paper 
Offers Now Being Accepted 


Offers papers for presentation 

the FPRS National Meeting Buffalo 
June 1957, are now being con- 
sidered. Any person desiring pre- 
sent paper the meeting invited 
submit offer December 15, 
1956. 
Titles and brief. summary the 
paper should directed 
Technical Program Chairman Frank 
Forestry, University 
St. Paul Minn.; the 
Executive Office; Subject 
Division Chairmen. Names and 
add: sses the latter men appear 

summary should clearly state 


Bescher make preliminary plans for the meeting, held June 24—28. Committee mem- 


bers shown above are, seated: George Frank Parrish, Batson, General 
Chairman Lockard, Graham, Don Saunders; standing; Executive Secretary 
Rovsek, Dent Lackey, Leonard Cumming, Gill, Howse, Dar Ellis, Anderson, 
Deckert. All committee chairmen are listed page 


the intended scope the paper and 
indicate features the work that will, 
the author’s opinion, justify its in- 
clusion the National Meeting pro- 
gram. Details for submitting the com- 
plete paper and related information 
will sent authors upon acceptance 
their paper. 


Mid-South Section Plans 
Annual Meeting Laurel 


Plans are complete for the annua! 
meeting the Mid-South Section 
held October and Laurel, 
Miss., according Chairman John 
Wells. FPRS President Ralph 
Bescher will attend the meeting. 

The technical program will include 
papers waste utilization, sawmill- 
ing, log grades, particle board and 
hardboard manufacture. Several plant 
tours are also the agenda, well 
social program for members and 
their wives. 


Great Lakes Section Schedules 
Fall Meeting Grand Rapids 


Program plans for the fall meeting 
the Great Lakes Section were dis- 
cussed meeting section officers 
Sept. East Lansing, Mich. The 
fall meeting scheduled Nov. and 
the Rowe Hotel, Grand Rapids. 

Markwardt, Assistant Direc- 
tor, Forest Products Laboratory, 
will principal dinner speaker Nov. 
Progress Forest Products Research.” 

The technical program will include 
papers John LeFerve, I.B.M.; Ar- 
thur Bruce, Bruce Co.; Julius 
Adams, Haskelite Manufacturing 
Corp.; and representative Do- 
minion Shuttle Co. Papers are also 


See pages 


for New Product News 
and New Publications 
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scheduled the human relations side 
automation and prefabricated house 
manufacturing. 

are scheduled 
both mornings, followed 
afternoon plant tours. November 
the group will tour the high pres- 
sure laminate section American 
Seating Co. The next day they will 
visit Imperial Furniture Co. and Has- 
kelite Manufacturing Corp. 


Northern California Section 
Meets Eureka and Reno 


tour the Hammond Lumber 
Co. operation Samoa, Calif. was 
feature the Northern California 
Section meeting Sept. 14. Special in- 
terest was shown the glue depart- 
ment, where work progress de- 
velop electronic gluing process for 
wood lumber. 

Willard Pratt, California Red- 
wood Assoc., was principal speaker 
following dinner the Eureka Inn. 
Content During the Drying Process.” 

contribution $150 the Ex- 
ecutive Office Building Fund was 
presented the Section Regional 
Board Member Raymond Berry 
meeting Sept. Reno, Nevada. 
Automation the Planing Mill was 
the topic Bill McCudden, Research 
Engineer Diamond Match Co., fea- 
tured speaker the dinner meeting 
Mapes Hotel. tour Vaughn Mill- 
work Co. preceded the dinner. 


Stern Addresses Pacific 
Southwest Section Meeting 
“Improved Wood Products with 
Threaded was the subject 
Prof. Stern, Virginia Polytechnic 
Institute, Blacksburg, meeting 
the Pacific Southwest Section Sept. 17. 
The dinner meeting, held 
Key Club, Los Angeles, was attended 
FPRS President Ralph Bescher. 


FPRS 1957 NATIONAL MEETING COMMITTEE met recently Buffalo with President Ralph 
J 


SHORT COURSES 


North Carolina State College 
Schedules Kiln Drying Course 


Latest techniques kiln drying 
lumber and control moisture con- 
tent will demonstrated course 
North Carolina State College, Ra- 
leigh, Nov. according 
Dean Preston the School 
Forestry. Moore Dry Kiln Co. and 
Redman Engineering Service, repre- 
senting Standard Dry Kiln Co., are 
cooperating with the College’s Exten- 
sion Division conducting the course. 

Raymond Rietz, charge dry- 
ing research the Forest Prod- 
ucts Laboratory, will assist the in- 
struction. Others the teaching staff 
are Profs. Bethel, Carter, 
and Slodum, and Walton 
Smith Southeastern Forest Experi- 
ment Station, Asheville, 

Emphasis will given reducing 
both degrade and drying time, Dean 
Preston stated. Registrants will oper- 
ate the school’s dry kiln. 

Registration will limited 
persons, with the enrollment fee set 
$50. Reservations and additional infor- 
mation may obtained from Prof. 
Roy Carter, School Forestry, 
State College, Raleigh. 


New Prefabricated Kiln Will 
Operated During Carbondale Course 


Instruction modern dry kiln oper- 
ation will given course Oct. 
29-Nov. the Division Tech- 
nical and Adult Education, Southern 
Illinois University, Carbondale. The 
Forest Products Laboratory and 
Carbondale Forest Research Center will 
cooperate conducting the course 
the Wood Products Pilot Plant the 
Southern Acres Campus. 

The course will help train new kiln 
operators and also present new drying 
information experienced operators 
and management. Registrants will oper- 
ate the new prefabricated dry kiln 
recently installed the Forest 
Service and University the pilot 
plant. 

Rasmussen, engineer the lab- 
oratory, and Rice, superintend- 
ent the Wood Products Pilot Plant. 
Registration will limited 
persons. 


California Laboratory Announces 
Kiln Operation Short Course 


course dry kiln operation will 
given the University Califor- 
nia Forest Products Laboratory, Rich- 
mond, December announces 
Director Fred Dickinson. 
ing conducting the course will 
the Forest Products Laboratory 
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and the California Forest and Range 
Experiment Station. 

The newly completed 
dry kiln will used the course, 
which will consist lectures and 
demonstrations dry kiln mechanics, 
kiln operation, quality control, wood 
moisture relations, and kiln schedules. 

Enrollment fee $75 will 
charged for the course, open any- 
one interested kiln operation. In- 
quiries for further information should 
sent University Extension, Uni- 
versity California, Berkeley 


EMPLOYMENT SERVICE 


Positions Offered 


No. 241—Sales glued laminated 
structural members. Must willing 
spend several months engineering and/or 
estimating dept. learn product and serv- 
ices. Sales are made through promotion 
architects engineers. Position requires 
transfer various company offices for per- 
manent assignment. Forest products degree 
forestry training with engineering and/or 
construction background required. (Oct.) 

No. 244—West Coast plywood com- 
pany producing interior exterior 
Douglas-fir, also hardwood panels, seeks 
experienced superintendent. (Oct.) 

No. 245—Experienced foreman versed 
all mill, assembly and finishing opera- 
tions for free wood store fixture 
production. Successful, growing factory now 
employing 60. Pleasant working conditions, 
congenial people, beautiful community. 
Ideal location hunters, fishermen 
fever sufferers. Write Freedman Artcraft 
Engineering Corp., Charlevoix, Mich. 
(Oct.) 

No. 251—Pacific Northwest laboratory 
serving lumber industry seeks wood chem- 
ist for fundamental and applied research. 
(Nov.) 

No. 253—Young man with years’ 
sales and manufacturing management ex- 
perience desires form high quality fur- 
niture manufacturing company. Seeks pro- 
duction man assume 
sponsibility and co-investor. Fine oppor- 
tunity for strong production man become 
owner. (Nov.) 


Employment Wanted 


No. Forest Management, Sept. 
Louisiana State. Graduate work 
marketing systems for 
Colorado forest products. Age 26, single. 
(Oct.) 

No. 369—Management position hard- 
board particle board industry desired. 
Six years experience wood processing, 
control, research, development, sales 
hardboard and chipcore industry. B.A., 
major Chemistry. Age 32. Will locate any 
area. (Oct.) 

No. 385—Young (36) production execu- 
tive, experienced plant management, de- 
velopment work with 
major western plywood and flush door com- 
panies seeks position with promise for the 
future. (Nov.) 

No. 386—B. Wood Technology grad- 
uate Purdue University with eight years 
experience lumber business 
dling and tallying buying and selling 
seeks position, preferably Chicago 
Midwest. Has kept full set books in- 
cluding payroll and taxes. Age 31, mar- 
ried. (Nov.) 


Opportunities 


WITH THE DEVELOPMENT 
DEPARTMENT LEADING 
PRODUCER WOOD INSU- 
LATION PRODUCTS—BOTH 
BLANKET AND BOARD— 
LOCATED NORTH- 
CENTRAL U.S. 


Positions Offered: 


ORGANIC CHEMIST with good 
background pulp and paper 
science and knowledge high 
polymers for applied research 
basic problems processes and 
products involving wood fiber, tex- 
tile fiber, structural, heat and 
sound insulating building materials 
and packaging materials. Ad- 
vanced degree chemistry with 
one two years experience de- 
sirable. Salary commensurate with 
qualifications and experience. 


RESEARCH PHYSICIST research 
engineer with training 
equivalent having background and 
interest applicable fundamental 
mechanical properties materials, 
heat transfer, moisture transfer 
sound absorption and sound iso- 
lation characteristics fibrous and 
porous materials. One two years 
industrial experience desirable. 
Salary commensurate with qualifi- 
cations and experience. 


DESIGN 
Personable, market-minded man 
for design and development 
building products for structural, in- 
sulating and decorative uses. Varied 
and expanding program will in- 
clude travel, consumer 
and liaison with Sales. College 
graduate with 
ground and years experience 
preferred. Salary commensurate 
with qualifications and experience. 


CHEMICAL MECHANICAL EN- 
GINEER, top quality, MS, 
with leadership qualities for proc 
ess engineering phases 
opment work involving use 
wood fiber and textile fibers 
basic raw materials 
insulating and cushioning fiber 
products. Experience 5—10 
required which has included 
pervision others carryins 
projects from initial stages 
commercialization. 
drive, thoroughness and 
standing basic 
fundamentals are important quo! 
fications. Salary commensurate 
qualifications and experience. 


For Prompt, 
Confidential Service, 
Send Replies to: 
E-247, Employment Service 
FOREST PRODUCTS RESEARCH 
Box 2010, University Statior 
Madison Wisconsin 
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REGISTRATIONS for plant tours were signed 
right are Lehman, High Point, C., 


FPRS’ TENTH NATIONAL MEET- 

ING June 3-8 Asheville, C., 
was marked success from number 

represented the first table-top 
and light apparatus exhibit held under 
the direct auspices the Society since 
1953. More than exhibits filled the 
Asheville City Auditorium capacity 
and attracted unofficial estimated 
1,000 attendance. 

was also the largest technical 
meeting held date with sessions 
and subject matter committee meet- 
ings. These were conducted the City 
Auditorium, and the Battery Park and 
George Vanderbilt Hotels. 

new high local news coverage 
was reached the two Asheville 
papers, the Citizen and the Times, and 
the local radio and television stations 
covered the meeting throughout the 
six-day period. 


Attendance Tops 800 


Official attendance the Tenth Na- 
tional Meeting was 808, which 162 
were ladies. the men, 406 were 
members and 240 non-members. The 
total registration was the second high- 
est for any meeting date, exceeded 
only the 863 figure for Grand 
Rapids 1954. 

Registration got underway 2:30 
P.M. Sunday. The registration fee 
was $7.50 for members and $10.00 


SESSION I—QUALITY CONTROL 


Smith. 


for non-members. included abstracts 
the technical papers, admission 
sessions, committee 
pliers exhibit, Paul Bunyan barbecue, 
and plant tours. 

The National Meeting was officially 
opened A.M. Monday, June 
President Moss Christian welcomed 
the registrants from the S., Canada, 
and overseas. 

The social activities began with the 
traditional Host Hour Sunday eve- 
ning, sponsored the Carolinas— 
Chesapeake Section. This event, held 
the East Ballroom the George 
Vanderbilt 
hundred guests. 

Monday evening 300 guests at- 
tended the command performance 
play, Britches” the Wil- 
liam Randolph School auditorium. 
The play authentic drama 
Smoky Mountain life enacted local 
actors. sociological study the 
three predominating strata moun- 
tain society and what happens when 
they clash. 


Exhibitors’ Day 


Tuesday, June was billed 
sions were held that morning 
enable all registrants visit the ex- 
hibits the auditorium. 

the booths was the FPRS 
Employment Placement Service which 
was active daily throughout the meet- 
ing. For the third consecutive year, 
this informal employment service, 
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SESSION PRESERVATION 


HOST HOUR Sunday, June kicked off full week technical sessions and outstanding 
program entertainment. right are John Reno, Huffman, Lou Gaby, and Mrs. 


which assists persons 
tions well employers who seek 
personnel, was under the capable 
direction Prof. Newell Norton, 
Penn State University. 


Christian, Truax Honored 
Official Luncheon 


The annual business meeting with 
attendance was held 11:00 
A.M. followed the Official Lunch- 
eon the City Auditorium. record 
crowd almost 500 men and ladies 
witnessed retiring President Moss 
Christian being presented with deer 
rifle and telescopic sight apprecia- 
tion his six years service the 
Society. The presentation was made 
Ralph Bescher, incoming President. 

Frank Kaufert 
presented citation behalf the 
Society Dr. Thomas Truax, 
Chief, Division Timber Processing 
Forest Products Laboratory, 
your years service the for- 
est products industries 
dividual research and leadership 
research, for your contributions 
the development woodworking 
adhesives and the science gluing, 
for your cooperation with the indus- 
tries solving many glued-wood con- 
struction problems, and for being just 
Tom Truax host friends the 
forest products industries and Forest 
Products Research Society, wish 
present you with this token our 
high regard, affection, and esteem. 
With our sincere best wishes and 
hearty Tom’ for all your 
contributions and helpfulness. The in- 
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SESSION 
SESSION FINISHING 


SESSION VI—GLUES AND GLUING 
SESSION VIII—CHEMICAL UTILIZATION 
SESSION AND MILLING 


‘ea 


SESSION VII—WOOD DRYING 


PRESERVATION 


SESSION AND GLUING 
ESSION IX—WOOD MACHINING 
SESSION XI—WOOD COMPOSITION BOARD 


SERVICE INDUSTRY Truax, left, 
was recognized with gift presented from 
Society President-Elect Kaufert, right. 


dustry you have served for over 
and your many friends through- 
out the country appreciate your con- 


Guest Speaker Robertson 


The principal speaker the Official 
Luncheon was Reuben Robertson, 
Sr., President and Chairman the 
Board Champion Paper and Fibre 
Co. Mr. Robertson, his inspiring 
address, explored the limitless poten- 
tial research the forest products 
industries (see Guest Editorial, page 


7th Annual Wood Awards 


The seventh annual Wood and 
Wood Products Awards were pre- 
sented Jack Koellisch, editor and 
manager Woop AND Woop 
UCTS magazine behalf Vance 
Publishing Co. Mr. Koellisch was in- 
troduced FPRS Industry-Education 
Division Chairman Alexis Panshin, 
Michigan State University. This year 
for the first time, the two awards were 
made the basis the best papers 
submitted students graduate 
programs wood technology. 

First award $350 and certificate 
was made Selwyn Fox, University 
Toronto, for his paper, Inves- 
tigation into the Effects Certain 
Timber 
Laminations. (See page 428.) The 
second award $150 and certificate 
was made Norman Higgins for 
his paper based studies made 
Penn State University Effect 
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BETWEEN-SESSIONS breaks were taken FPRS registrants and wives front two 
host hotels, Battery Park left, George Vanderbilt right. 


Species the Relative Humidity- 
Equilibrium Moisture Content Rela- 
tionship.” 

Other entrants the competition 
included: James Oberg, University 
Minnesota, Nature and Signifi- 
Robert McAlister, University 
Idaho, ‘‘Specific Gravity Variation 
the Inland Empire 
State, Tension Wood 
the Longitudinal Shrinkage Eastern 
Paul Anderson, Yale 
University, New Look Fiber 
Yale University, Pre- 
cision Apparatus for Measuring the 
Sorption Water Vapor 
Arseneau, University Laval, 
“The Dimensional Stabilization 
Robert Chrismer, State, 
Method Determining Drying 
Schedules for Warren 
Thompson, Alabama Polytechnic In- 
stitute, Three Oil-Type 
Wood Preservatives Modification 
the Soil-Block Robert 
Davidson, State University New 
York, “Impact Force-Deflection Dia- 
grams for the FPL Toughness 
and Mel Barkan, Massachusetts 
Institute Technology, 
Continuous Wooden 


Past Presidents’ Dinner 


Tuesday evening was left open for 
informal dinners and visits the 
members and guests. One such event 
was the traditional Past Presidents’ 
Dinner held the Grove Park Inn. 
Among the past presidents present 
were: George Garratt, Yale Forestry 


Products Laboratory; Hamilton, 
Michigan College Mining Tech- 
nology; Roy Carter, State 
and Moss Christian. Other former 
presidents sent wires letters indi- 
cating that due business reasons 


they were unable present this 
year’s affair. 


Paul Bunyan Barbecue 


The social highpoint the meet- 
ing was the all-afternoon and evening 
130-mile bus tour the Cherokee In- 
dian Reservation the Great Smoky 
Mt. National Park and the Paul Bun- 
yan southern-style barbecue Hein- 
tooga Bald Overlook, picnic area 
5,000 feet elevation the mountains. 
Over 600 persons boarded some 
buses leaving intervals during Wed- 
nesday afternoon, June for the tour. 


and Higgins, right. Seated center 
Wood and Wood products 
magazine; standing: Fleischer, Chair- 
man Judges; Panshin, Chairman 
Industry—Education Committee. 


WOOD AWARD winners were Fox, left, 
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big reasons why 


with BARRETT 


will bring you more sales this year! 


Ave 


eave 
yor farm fences 


SILO 


cogee 


Powerful Barrett Promotions like these are creating record demand for pressure-creosoted poles, 
posts and lumber. Hard-hitting advertising leading farm magazines will reach over 4,300,000 
farmers this building season. Barrett has already answered thousands inquiries with free 
pamphlets how use pressure-creosoted wood the farm. The retail lumberman, too, 
pre-sold stocking pressure-creosoted products through Barrett advertising 
Supply News” and Lumberman.” 


Vast NEW markets are now opening for Creosote the ONLY time-proved wood 
pressure-creosoted poles and lumber. Bunker preservative. Farmers know from experi- 
silos, pole-type barns and other farm buildings ence that pressure-creosoted poles and 
are gaining rapidly popularity—greatly in- lumber give times the service life 
creasing the need for pressure-creosoted untreated wood. They know that creo- 
wood. Barrett promotion designed stim- sote gives surest protection. It’s the wood 
ulate interest these low-cost structures. preservative that’s greatest demand. 


Barrett Division, Allied Chemical Dye Corporat 
Rector Street, New York New York 


OVER 100 YEARS EXPERIENCE 


BARRETT 
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Paul Bunyan Sponsors 


The wood industry suppliers who 
were hosts registrants 
included: 


Cyanamid Co., Charlotte, 

Cyanamid Co., New York 

Manufacturing Co., Tacoma, 
Wash. 

Co., Atlanta, Ga. 

Bros. Co., Springfield, Ohio 

ack Brothers Co., Inc., Mendota, 

Borden Co., New York 

Co., 

Corp. America, New York 

Chapman Chemical Co., Memphis, 
Tenn. 

Inc., Morristown, Tenn. 

Coe Manufacturing Co., Painesville, 
Ohio 

Peter Cooper Corp., Gowanda, 

DeLuxe Saw Tool Co., Louisville, 
Ky. 

Disston Div., Porter 
Co., Philadelphia, Pa. 

Hitchcock Publishing Co., Wheaton, 

Jenkins Woodworking Machinery 
Div., Curt Joa, Inc., Sheboygan 
Falls, Wis. 

Kennametal, Inc., Latrobe, Pa. 

(Continued page 65-A) 


PARKWOOD ALSO MAKES 


Beautiful, 
panels wide range 
decorator colors, exclusive 
patterns superb wood 
use furniture, counter 
walls, wainscoting and 
other applications. 
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PAUL BUNYAN BAR 


HI-DEN (Parkwood trade name for densified wood) Made from carefully 
selected wood veneers, impregnated with phenolic resin, and compressed and 
cured under high pressure and temperature. Tough, dense, moisture- and 
oil-resistant, dimensionally stable, widely used products ranging 


from industrial forming tools architectural hardware, knife handles and 
conveyor systems. 


GENUWOOD high-pressure laminate which incorporates layer 
genuine precious-wood veneer, protected transparent Melamine overlay 
into cigarette-proof, alcohol-proof, acid- 
panels surpassing beauty and finish. Much demand architects, 
decorators and designers for the highest quality furniture and interior 
applications. 

For samples and illustrative literature write 


PARKWOOD LAMINATES, INCORPORATED 
Water Street, Wakefield, Massachusetts 
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enjoyed more than 700 persons. 
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EKSTROM-CARLSON 


MODERN MACHINES FOR EFFICIENT PRODUCTION 


NO. 606 STRAIT LINE CUT-OFF SAW 
pneumatically activated saw new and tried 
design, for both right and left-hand operations 
selected. Direct drive h.p. motor, 18” maxi- 
mum saw capacity, for thickness material. 
Cut-off movement adjustable four positions 
dial setting, maximum 21”. Vertical adjustment 
saw motor, 3”. 


MODEL RIP SAW 

Formerly known Marion Rip Saw, the result many 
years experience. Hundreds shipped the wood- 
working industry where, comparison alongside com- 
petitive machines, they have been termed Best 
Glue Line Rip Saw’’. Equipped with 10, 15, h.p. 
saw motor, and h.p. feed motor. Large ripping ca- 
pacity, many useful features, four feeds (also Model 
with feeds). 


HI-SPEED MOULDERS 
other moulder, regardless price, pro- 
vides all the advantages ECCo Moulders. 
distinctive spindle design permits 
speeds 3600, 4800, 5400, 6000, 7200 
r.p.m. without frequency changer! Any 
all cutterheads operate any these 
speeds simultaneously. All models have auto- 
matic spindle brakes infinitely variable 
feed rates from 225 feet per minute 
without stopping the machine, cutterhead 
dusthoods, easily accessible cutterhead 
areas for quick set-ups. Available 6”, 8”, 
12” capacities. 


MOULDERS SAWS ROUTERS SHAPERS SANDERS CARVERS 
BORERS GROOVERS PANEL SIZERS CORNER BLOCK MACHINES 
ROUTER BITS FORM CUTTERS CUTTER HEADS 


EKSTROM, CARLSON 1400 Railroad Ave., Rockford, 
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Over Firms Show Wares Suppliers Exhibit 


THAN FIRMS and educa- 
tional organizations completely 
the 95-booth FPRS Suppliers’ 
held concurrently with the 
National Meeting. The exhibits 
14,000 square feet the ground 
floor the Asheville City Auditorium. 

The exhibit was open daily from 
10:00 A.M. 4:30 P.M. with the 
Wednesday, when ma- 
jority the exhibitors and registrants 
went the 130-mile trek the Paul 
Barbecue. Tuesday was de- 
clared official Exhibitors’ Day 
give registrants ample opportunity 
visit with the suppliers. 

While there were 646 official meet- 
ing registrants who had opportunity 
visit the exhibit, estimated 
that several hundred 
sons from nearby manufacturing and 
lumber operations visited the exhibit, 
bring the total attendance the 
neighborhood 1,000. 


FPRS 1956 Exhibitors 


Both the large registration for the 
National Meeting and its financial 
success are attributed this Suppliers’ 
Exhibit. 

list the exhibitors along with 
their principal products follows: 


Co., Akron, Ohio— 
Chipcore Machinery Engineering 

Alabama Polytechnic Institute, Auburn 
—Education and Research 

American Cyanamid Co., Charlotte, 
C.—Adhesives Resins 


WEYERHAEUSER 


ST 


Weyerhaeuser Sales Co. 


MATTISON MACHINE WORKS GREENLEE BROS. CO. 
ROCKFORD. 


F 


Mattison Machine Works—Greenlee Bros. Co. 


PRODUCTS JOURNAL 


The Bahnson Co., 
Equipment 
Binks Manufacturing Co., Chicago— 
Finishing Systems 

The Borden Co., New York City— 
Adhesives 

Bramco, Inc., New York City—Chip- 
core Plants Engineering 

Carboloy Dept., General Electric Co., 
Detroit—Carbide Tools 

Carolina Forest Products Co., Wilm- 
ington, 

Catalin Corp America, Greensboro, 
C.—Adhesives and Resins 

Cellu-Products Co., High Point, 
—Furniture Padding 

Chipcraft, Inc., Morristown, Tenn.— 
Chipcore Systems 

Cleworth Publishing Co., Greenwich, 
Conn.—Industrial Woodworking 
magazine 

The Dean Co., Chicago—Chipcore 

Decar Plastic Corp., Middleton, Wis. 
—Decorative Laminates 

Deluxe Saw Tool Co., Louisville, 
Ky.—Carbide Tools 

Dependable Machine Co., Greensboro, 
C.—Machinery 

Drexel Furniture Co., Drexel, 
—Chipcore 

Duke University, Durham, 
Education and Research 

duPont Nemours Co., Wil- 
mington, 

Durez Plastics Div., Hooker Electro- 
chemical Co., Tonawanda, 
—Resins 

Franklin Glue Co., Columbus, Ohio— 
Adhesives 


YAN ANID 


American Cyanamid Co. 


MOORE 
LUMBER 


Guilliet Co., Auxerre, France, Repre- 
lic Relations, New York City— 
Chippers 

Hardwood Corp. America, Ashe- 
ville, Lumber 

The Heil Co., Milwaukee, Wis.—Chip 
Drying Systems 

Hoe Co., Inc., High Point, 
—Carbide Tools 

Jenkins Machinery Div., Curt Joa, 
Inc., Sheboygan Falls, Wis.—Wood- 
working Machinery 

Kennametal, Inc., Latrobe, 
bide Tools 

The Lilly Co., 
Finishes 

Lustrewood Corp., Milford, Conn.— 
Prefinished Drawer Bottoms 

Mall Tool Co., Chicago—Portable 
Power Tools 

Marietta Paint Color Co., High 
Point, C.—Finishes 

Masonite Corp., Chicago—Hardboard 
Products 

Meyers Co., Bedford, 
Carbide Tools 

University Michigan, Ann 
—Education and Research 

Michigan State University, East Lan- 
sing—Education and Research 

Inc., Richmond, 
Chipcore Plants Engineering 

Moore Dry Kiln Co., Jacksonville, Fla. 
—Dry Kilns 

National Adhesives, New York City— 
Adhesives 


High Point, 


(Continued page 71-A) 
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Moore Dry Kiln Co. 
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Dependable Machine Co. 


RESIN 


EXCEPTIONAL 


ifficult assembly gluing jobs where uniformly 
thin glue lines cannot obtained because Urea Formaldehyde 


inadequate pressure irregular surfaces. 

Catalin Resin 8666 chemically modified, GAP LLING 
liquid urea formaldehyde adhesive. yields 
exceptionally durable, craze resistant, gap fill- CRAZE 
ing, moisture resistant bonds. Perfect for as- 
sembly and structural wood gluing Resin 
8666 also excellent adhesive for bonding 
decorative laminates plywood, wood cores 
hardboards such Write for 
samples and technical data. 

addition Resin 8666, Catalin produces 
the finest and most complete range 
urea, modified urea, resorcinol and phenolic 
resin adhesives and accelerators. Catalin field 
representatives are qualified assist you 


adapting these formulations your specific re- 
quirements. Inquiries invited! 


range Urea, Phenolic, 
Cresylic, Resorcinol and 
Melamine 
tions, Catalin chemical 
products include Antioxi- 
dants and Styrene, Poly- 
ethylene and Nylon 


Molding and Extrusion 
Compounds. 


Cal 
ONE PARK AVENUE NEW YORK 


OCTOBER, 
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Minutes FPRS Tenth Annual Business Meeting 


TENTH ANNUAL BUSINESS 

MEETING the Forest Products 
search Society was called order 
President Moss Christian 
A.M., Tuesday, June 1956, 
East Ballroom the George Van- 
were attendance. 


Minutes 1955 Business Meet- 

ing 

The preceding annual business meet- 
was held Seattle, Wash., June 
1955. The Minutes this meet- 
ing were published the October, 
1955 issue the PRODUCTS 
Bethel seconded that the minutes 
approved published. The motion 
carried 


Annual Report Executive Sec- 
retary for 1955 Fiscal Year 


Frank Rovsek, Executive Secre- 
tary, extended his appreciation the 
membership, section, and national 
cers for their understanding, patience, 
and cooperation with Executive Office 
administration. noted that during 
the nine-month 1955 fiscal year, mem- 
bership increased from 2705 April 
1955, 2816 December 31, 
1955, and subscriptions increased from 
196. The membership comprised 
2284 voting and associate, 242 stu- 
dent, 100 company supporting, and 
190 overseas members. 

Financially, started with cash 
balance $22,670.15 April and 
concluded with $28,698.97 Decem- 
ber 31. Income for this period 
amounted $68,589.14; expenses, 
$62,911.89. 

Our Section growth healthy. Thir- 
teen Sections held separate meet- 
ings during these nine months; the first 
Regional meeting our history was 
held Chicago last November, with 
three Sections the 
Region joining efforts. 

The Executive Secretary stated that 
the basis the strong 
showing its first decade growth, 
and the experience 
ties, FPRS the threshold pe- 
growth that will, not too 
Many years hence, see number over 
5,090 individuals and companies. 


Report Audit Committee 

committee, consisting Har- 
Madison, Wis., Ralph 
‘son, Wis., and Walter Noble, 
Plastics Corp., Middleton, Wis., 
with accountants Victor Ho- 
ind Dan Richmond, and the Ex- 
ecu: Secretary, met Madison 


NEW OFFICERS INSTALLED included Presi- 
dent Ralph Bescher, right, and President- 
Elect Frank 


May. examined the records the 
Society for the 
April 1955 through December 31, 
1955 (new fiscal year end) and re- 
ported that the balance sheet, operat- 
ing statement, and report Section 
finances and comparative statistics 
true summary, and statement cur- 
rent position, the financial transac- 
tions for the year. (Note: Copy 


FPRS SECTION MEETINGS APRIL 


operating statement was published 
the May JOURNAL.) 

The committee stated that because 
the change fiscal year period, 
direct comparison with previous year 
records would have been difficult ex- 
cept for the cooperation the audi- 
tors and Executive Secretary who 
prepared comparison summary sheets 
facilitating comparison. 

The committee thanks these gentle- 
men for their work and cooperation. 


Report the Publications Com- 
mittee 


The Publications Committee its 
annual report desires emphasize the 
outstanding progress made the 
JOURNAL during 
the past year. The major development 
has been the conversion the Jour- 
NAL monthly publication. The two 
special issues are maintained. 
The Annual Review Issue will con- 
tinue highlight reports prepared 
the Subject Matter Divisions the 
Society summarizing the progress made 


1955 OCTOBER 1956 


Date Section 


April 11-12, 1955 
April 28-29, 1955 


May 12-14, 1955 Carolinas-Chesapeake Wrightsville, 


May 12-13, 1955 Fla.—Ga.—Ala. 
May 13, 1955 
May 13, 1955 


June 29, 1955 Pacific Southwest 
August 4-6, 1955 Inland Empire__ 


Northern California__. 


Ohio Valley 


Place | Subject 


Urbana, IIl._ 
Glens Falls, N. Y. 


San Francisco, Calif.__- 
Louisville, Ky.__- 


_| Los Angeles, Calif..____ 
_| Butte, Montana 


.| Forest Products In Today’s Homes 

Streamlining Forest Products 
Technology 

Waste Utilization 

Mechanical and Chemical Use 
Wood 

Veneer and Plywood, Box Lumber, 
Wood Chemistry 

| Polyvinyl Resin, Forest Manage- 
ment, Economics 

Chipcore 

Engelmann Spruce, Material Han- 
dling, Laminated Structures 


Sept. 29-30, 1955 High Point, Furniture, Finishing, Maintenance 
Oct. 13-14, 1955 Ohio Valley____.-._---| Louisville, Ky.__-__--- Stanford Report, Seasoning, 

Utilization 
Oct. 20-21, 1955 Northeast - 


Oct. 24-25, 1955 
Oct. 28, 1955 
Nov. 7-8, 1955 


Pacific Northwest __ 
Northern California. ___ 


Antioch, Calif._______- 
Memphis, Tenn. 


..-| New York, N. Y._._-- Atomic Age of Wood 
.-| Vancouver, B. C.____- 


Sawmill Operations, Residue 
Utilization 

Waste Wood Utilization, New Uses 
for Paper Overlaid Products 

...-| Chemical Seasoning, Sawmill 

Design and Operation, Utilization 

of Hardwood Waste, 

Merchandising 


Nov. 15-17, 1955 | North Central Region Chicago, Ill... ......_.- Stanford Report, Furniture, 


(Midwest, Upper Mis- 

sissippi Valley, and 

Great Lakes Sections) 
Nov. 18-19, 1955 | Fla.-Ga.—Ala.______- 


Nov. 30, 1955 
Jan. 12-13, 1956 
Feb. 6-7, 1956 


Pacific Southwest 
Inland Empire - 
Pacific Northwest _ - 


March 1-2, 1956 Eastern Canadian 


April 17, 1956 Pacific Southwest ___ 
April 19-20, 1956 Northeast_ 

April 1956 Great Lakes 

April 27, 1956 Northern California. 


May 2-3, 1956 Midwest 


May 1956 Upper Miss. Valley 
May 7-8, 1956 Pacific Northwest 
May 17-18, 1956 Ohio 


June 20, 1956 
June 22, 1956 
Sept. 14, 1956 
Sept. 17, 1956 


Pacific Southwest 
Mid-South__ 
Northern California 
Pacific Southwest 


Sept. 24-25, 1956 | Northwest Region 
(Inland Empire and 
Pacific Northwest 
Sections) 


Sept. 28, 1956 Northern 
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Gainesville, Fla.___ 


Los Angeles, Calif..___- 
Spokane, Wash... 
Longview, Wash... 


Toronto, Ontario 

Los Angeles, Calif... 
Springfield, Mass. 
Manistee, Mich. 
San Francisco, Calif.. 
Dubuque, Iowa_. 
Minneapolis, Minn.___- 
Eugene, Ore. 
Jasper, Ind._ 

Los Angeles, Calif. 
Silsbee, Texas__- 


Eureka, Calif. 
Los Angeles, Calif.. 


Reno, 


Plywood, Composition Board, 
By-Products 


_.-| Prevention of Decay and Termite 
Damage in Home Construction 

Fire Resistant Qualities Wood 

High Speed Wood Lamination 

Production and Use of Veneer and 
Plywood and Composition Board 

Furniture Manufacturing and 
Waste Utilization 

Facilities New Forest Products 
Lab, University California 

Synthetic Wood Materials 

Utilization Michigan Hardwoods 

Chemical Utilization, Waste 
Utilization 

Modular System Home 
Construction 

Lamination in Construction 

_.| Pulping and Sawmilling 

New Approaches Wood 
Utilization 

Waste Utilization 

Plant Tour of Kirby Co. 

Gluing, Seasoning 

Improved Wood Products With 
Threaded Nails 


Lewiston, Idaho. _____ Research Trends in Lumber Manu- 


facture, Paperboard, Composition 
Board, Air System: for Chip 
Movement, High Temperature 
Drying, Direct Fired Dryers 
Automation in the Planing Mill 
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CHECK THESE OUTSTANDING FEATURES 


Versatility—will handle full size range Feed rates 100 ft./min. 
from 26” diameter logs; short and 
long logs equally well. 


tion extra cost. 

Complete controllability—Barking and log 

roll pressure controlled reduce fibre loss 

and prevent jamming the machine. Oper- 

ator has immediate and positive control 

over the complete machine. Suitable for any species timber. 


Suitable for portable operation. 


Heavily built for long life. 


Nicholson Rotobarker sizes now available the following maximum log diameter sizes, 26”, 


PATENTS PEND. 


MANUFAC 


EFFICIENT MECHANICAL LOGBARKER 
q t 
Designers and Builders Production Woodworking Machinery, Log 
Sash and Door Machines, Trim Saws, Special Machiner 


and the new developments each 
Division’s field. The Yearbook Issue 
which highlights the National Meeting 
wi! contain large number the 
papers from that meeting. 


Another important milestone was 
index. 

JoURNAL will expanded 
19°6 estimated 1,046 pages. 
with this expansion, there 
185 papers—about equal 
‘he number which will published 
during 1956. 

The Committee urges that the Jour- 
source information and that the 
papers kept down—not 
six months. make papers 
more timely, the Committee urges 
that more papers abstracted and the 
abstracts published. detailed list 
Recommendations has been submitted 
the Society President. 

The retiring Chairman the Pub- 
lications Committee confident that 
the JOURNAL will continue grow 
under the guidance the new Pub- 
lications Committee and its Chairman, 
and wishes thank and acknowledge 
the contributions his committee. 
consisted of: Behr, Chapman 
Chemical Co.; Dr. Anderson, 
Forestry; Dr. Cockrell, Univer- 
sity California School Forestry; 
Dr. Bethel, State College; 
Tigelaar, Haskelite Manufac- 
turing Corp.; Hammond, Con- 
sultant; Dr. Anderson, Univer- 
sity California School Forestry; 
Prof. Wangaard, Vice-Chairman 
charge abstracts, Yale School 
Forestry; Hudson, Consulting 
Chemist; and Isenberg, The In- 
stitute Paper Chemistry. 

—E. Locke, Chairman 


Report Subject Matter Com- 
mittees 


The excellence the ses- 


sions this meeting, the quality 
the reviews the February Review Is- 
sue the Forest Propucts Jour- 
NAL, and the several 
individual committees evidence 
that the Subject Matter Committees 
the Forest Products Research Society 
have had busy and productive year. 

Several committees have grown and 
developed the point where 
committees have been formed and are 
The program one the 
has developed the point 
splitting into two com- 
The possibility establishing 
committee deal with wood 
material has been dis- 
This area wood-use research 
tov hed several existing com- 
but none deal directly with it. 


> 


PUBLICATIONS COMMITTEE meeting was attended Locke, 


Behr, Snodgrass. 


Since the structural use wood 
still, and doubt will remain major 
use, this proposal should receive seri- 
ous consideration. Some committees 
need strengthened; their mem- 
bership should such that strength 
assured, but changes and bringing 
new members assure growth and 
continued activity essential. 

The functioning these committees 
has been and will continue 
largely dependent their leadership, 
the chairmen and their active, con- 
tributing members. year close 
association with these committees, their 
chairmen, and their programs, has im- 
pressed with the amount work 
being done, with the interest shown, 
and progress made. The membership 
owes vote thanks and apprecia- 
tion Subject Matter Committee 
members and special recognition 
the chairmen for their many and varied 
contributions. FPRS 
ested functioning Subject Mat- 
ter Committees are contact 
committee chairmen. 

The present Subject Matter Commit- 
tees and their chairmen are: Wood 
Machining and Equipment, Pa- 
tronsky, Wabash Screen Door Co., 
Minneapolis, Minn.; Industry—Educa- 
tion, Panshin, Michigan State 
University, East Lansing; Packaging, 
Kenneth Kruger, Forest 
Products Laboratory, Madison, Wis.; 
Wood Preservation, Ira Hatfield, 
Wood Treating Chemicals Co., St. 
Louis, Mo.; Marketing, Philip 
Creden, Edward Hines Lumber Co., 
Chicago; Chemical Utilization, Reavis 
Sproull, Philip Morris, Richmond, 
Va.; Glues and Gluing, Alan 
Marra, University Michigan, Ann 
Arbor; Wood Drying, Leif Es- 
penas, Oregon Forest Products Labo- 
ratory, Corvallis; Logging and Milling, 
Fred Simmons, Northeast Forest 
Experiment Station, Upper Darby, Pa.; 
Wood Composition Board, George 
Marra, Washington State Institute 
Technology, Pullman; Wood Finish- 
ing, Sigurd Johnson, North Caro- 
lina State College, Raleigh; Quality 
Control, Charles Latimer, Nickey 
Bros., Memphis, Tenn.; Veneer and 
Products Lab, Madison, Wis.; Employ- 
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ment, Newell Norton, Pennsylvania 
State University, University Park. 

Your Officers and Executive Board 
recognize the Subject Matter Commit- 
tees the backbone the Society. 
The Society has been strengthened 
the Subject Matter Committees have 
developed. The future the Society 
will even more directly dependent 
upon the continued activity and func- 
tioning the present 
new committees. 

—F. Kaufert, Co-ordinator 


Report Eleventh National 
Meeting Committee 


Ralph Bescher 
reported plans for the 1957 meet- 
ing held Buffalo, Y., 
June 1957. expressed the 
regret the Executive Board that Na- 
tional Meeting Chairman Frank Par- 
rish, Heywood—Wakefield Co., Gard- 
ner, Mass., was not able present 
make this report person. an- 
nounced that due growing in- 
crease company responsibilities, Mr. 
Parrish had tendered his resignation 
both Northeast Regional Board 
Member and Chairman the 1957 
meeting. extended the sincere ap- 
preciation the organization Mr. 
Parrish for the tremendous job had 
done these and other activities 
behalf FPRS. 

Mr. Bescher announced that 
Executive Board action, Charles 
Lockard, Forest Service, Upper 
Darby, Pa., would succeed Mr. Par- 
rish both fill the unexpired term 
Northeast Regional Board Member 
and Chairman the next National 
Meeting. 

The 1957 National Meeting in- 
corporate number new features. 
The meeting will open with general 
session which the entire registration 
will attend unit, social events will 
include visit Niagara Falls, and 
table-top type exhibit will held. 


Report National Membership 
Committee 


was noted earlier that Frank 
Parrish, current chairman, 
signed from the Executive Board and 
attendant committees. The Executive 
Secretary made brief report mem- 
bership status. noted that June 
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Wabash Wood Particle Board made dry, clean and PHYSICAL AND STRENGTH PROPERTIES 
uniform particles light colored soft woods. These par- 

ticles are coated with blend water resistant synthetic Unveneered Ply Ply 
resins and bonded under controlled heat and pressure. 

The board then kiln dried the customers moisture 

content requirements. 


Wabash Wood Particle Board possesses these charac- 

ventional woodworking tools fine surface texture elimi- 

nates telegraphing—no crossbanding required—no waste 

trim can re-glued into panels—no grain direction 


—good nail and screw holding qualities. 


Thicknesses available: 14” 34”. Panel size: 66” Stability 


Linear Expansion 
x72” accurately cut your specifications. hour 70°F 


Stability Increase 


For further information and prices write, phone wire hour soak 


THE WABASH SCREEN DOOR COMPANY 


No. Sheet Metal 


*Binding tests along the grain the face veneer. 


OCTOBER, 


0 
Screw 250 400 
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AWARDS presented meet- 
ing displayed Schmidt, National 
Offic: employee. 


1955, membership stood 2,789. 
This increased June 1956 
200 subscribers, this increases 
our cffective total figure more than 
3,200. 

Under the direction Robert 
Hiller, special membership drive 
was conducted during the National 
Meeting with goal new mem- 
bers. 

For the second successive year, mem- 
bership awards the form large 
banners suitable for display Sec- 
tion meetings were presented the 
membership chairmen the follow- 
ing Sections: 

Eastern Canadian Section First 
award for greatest percentage gain 
1955-56, presented membership 
chairman Louis Roy. 

Pacific Northwest Section Second 
award for greatest numerical gain 
1955-56, presented membership 
chairman Earl McCarthy. 

Inland Empire Section Third 
sented Tony Veazey behalf 
membership chairman McKean. 

The Secretary outlined national 
membership plans for the ensuing 
year. The goal have least one 
membership man every state and 
province the and Canada. 
These state membership chairmen will 
teport directly the Section mem- 
bership chairmen. Initially, each the 
state men will asked submit 
list not less than six local prospects 
for membership who will placed 
special list receive several com- 
plimentary copies the JOURNAL 
active solicitation. should 
noted that all cases state mem- 
chairmen are approved 
and appointed the Section member- 
ship chairmen. 

Report Resolutions Committee 

The Society records with deep 
the passing during the past year 
the following members: Ever- 
Cowan, Floyd Hart, 
Charl Williams, Wirka, 


that this expression 
pathy the families and 
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friends these men included 
the permanent records this meeting 
and the Society. 


appreciation the meritori- 
ous services that have been rendered 
the Forest Products Research Society 
during their term office, 


resolved that the gratitude 
the Society extended all 
our outgoing officers including Execu- 
tive Officers, Regional Board Mem- 
bers and Section Officers. 


Recognizing that the success 
the 10th Annual Meeting the So- 
ciety large measure due the 
foresight, planning and diligence 
the Annual Meeting Committees, 

resolved that the Society here- 
acknowledges its appreciation 
the members for their excellent and 
successful work. 

view the splendid coopera- 


for 
plastic laminated 


plywood! 


and location. 


DISTRIBUTORS PRINCIPAL CITIES 


TIGHTER JOINTS 
Fasteners give you glue-tight joint 
without gluing. Every pound 
exerted the locking lever results 
approximately 500 pounds 
clamping pressure the joints. 
Joints stay tight, too! 


SIMPLE who 
can drill holes can install Tite-Joint 
Fasteners quickly and perfectly 
everytime. Simple 
structions come every box. Tite- 
Joint Drill Guide and Drill are also 
provided assure perfect hole depth 


ing was Huffman, right, being congrat- 
ulated Hiller, National Membership 
Chairman, and President Bescher. Hiller, 
behalf American Cyanamid Co., pre- 
sented Huffman with set dishes. 


tion and services provided our host 
hotels helping make this 
Meeting success, 


(Continued page 69-A) 


Now 

widely used 
throughout 
the 


wood working 
industry 


PERFECTLY FLUSH JOINTS 
—Tite-Joint Fasteners are installed 
entirely below the surface. Nothing 
extends above the joint prevent 
close fit other surfaces. 
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Gunlocke wanted the best— 


Gunlocke Chose 


DRY KILNS! 


The Gunlocke Chair Company has one 
the most up-to-date furniture manufacturing 
plants the country Wayland, keeping 
with this modern plant, they wanted install the 
finest, most modern kiln equipment and buildings 
available. Result: they replaced outmoded kilns 
and buildings with eight new Standard Prefabri- 
cated Dry Kilns! Requiring little maintenance, the 
buildings have insulation value impossible 
duplicate with masonry construction. Circulation 
air effected Standard’s efficient direct- 
driven, internal-fan system under full automatic 


control used successfully for years thousands 
installations. 


controls for all eight kilns are conveniently located this 
spacious, neat-appearing room. 


For additional information, 
write for our FREE Prefab Dry Kiln brochure! 


794 HARDING ST.... INDIANAPOLIS 21, IND. 
BRANCH OFFICE: REDMAN ENGINEERING SERVICE HIGH POINT, 


YOU NEED 


determine whether your lumber dried the 
right moisture content. 


you encounter warpage end checking during 
production. 


your customers are complaining shrinkage 
swelling. 


learn whether you are paying freight excess 
moisture. 


*Delmhorst Moisture 


Delmhorst Moisture Detector 
makes easy for you know the 
moisture content any 
matter seconds without in- 
volved calculations. Yet, the 
pays for itself short ne! 


MAIL THE COUPON BELOW DELMHORST INSTRUMENT 
CO. FOR FREE INFORMATION USING LUMBER THE 
RIGHT MOISTURE CONTENT. OBLIGATION—OF COURSE. 


DELMHORST INSTRUMENT CO., 619 CEDAR ST., BOONTON, 


Please send information to: 


Orton Endless Bed Surfacers 


“Proved Performance” 


ORTON D-1, CABINET, ENDLESS BED SINGLE 
SURFACER 
SIZES: 30xS-in., 36xS-in. 


offer ORTON equipment for 
HEAVY DUTY SURFACING 
CABINET FINISH SURFACING 
GANG STRAIGHT EDGE RIPPING 


(All with ORTON Traveling Bed Feed) 


ORTON MACHINE COMPANY 


Established 1886 
Office and works: 


390 FREMONT SAN FRANCISCO 
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Challenging Possibilities 


Forest Products 


REUBEN ROBERTSON, SR. 
President and Chairman the Board, Champion Paper Fibre Co., Canton, 


HILE EXPERT FORESTRY, have been exposed 
its practices for half century and have acquired 
convictions which give continued 


When came North Carolina 1906, there were only 
handful trained foresters the country. Prominent 
among them were Gifford Pinchot and Dr. Carl Schenck, 
both whom took special interest western Carolina. 
The white pine plantations the Biltmore Estate, with 
their proved annual production more than two cords 


per acre per year, constitute lasting monument the efforts 
these pioneers. 


those days demand for forest research would have 
been futile gesture. the years have passed, however, 
have witnessed steady growth the philosophy forest 
thrift and steady decline the forces waste and 
destruction. now mine fewer forest lands and farm 
more them. 

The company with which associated has, for many 
years, been research-minded, focusing attention 
chemistry and physics papermaking. point with pride 
number firsts that have been accomplished the 
joint efforts Champion research and operating teams. 
Our mill Canton was the first large pulp mill the 
South, well the first utilize both alkaline and acid 
processes for the pulping hardwoods and softwoods. 
was the first develop double use for chestnut—the 
preliminary extraction tanning material and cheap source 
wood for soda pulp. was first purify and market 
turpentine and the tall-oil by-product the digestion 
resinous wood. Such instances these have convinced 
that research worthwhile. 

Someone has outlined the specifications 
worker these terms: must have the simplicity 
wonder, the ability question, the power generalize, and 
the capacity These are fine characteristics, but not 
always easy find one individual. gathering talent 
for research, often must acquire the various required 
skills through number individuals rather than look- 
ing for single person such unusual attainments. 

our objectives must distinguish between the practical 
and the visionary. one distinguished research engineer 
has said, “Let your dreams roam the skies, but engineer them 
back earth.” 

Forest research going two distinct fields. Methods 
harvesting forest crops are receiving intensified attention 
the search for lower costs and more complete utilization 
forest products. This age mechanization, and 
mechanization possibly the extent automation 
limited degree expected. For best results, how- 
cannot ignore the relationship between the character 

forest and the method harvesting. Selective cutting 


nary address FPRS Official Luncheon, June 1956, during 


School Cincinnati and was admitted bar 1903. 
Champion general manager 1912, has served 


executive vice-president, and president. pioneer development 
forest conservation programs, has received numerous cita- 
his business and civic activities. 
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tions 


FOR 


GUEST EDITORIAL 


Forestry and 


presents obstacles complete mechanization far greater than 
when clear cutting planted forests feasible. Studies 
better coordination timber growing and harvesting have 
inviting possibilities. 

Forest products are bulky proportion value and trans- 
portation costs are vital importance when approach the 
problem profitable utilization. The advent state-wide 
systems highways has revolutionized the transportation 
forest products. The bulldozer has permitted the exten- 
sion, low cost, temporary logging roads into the heart 
the timbered areas that trucks can loaded practically 
the point where the tree felled. 


the mills see more complete utilization through 
removal bark before the log sawed, permitting the sale 
slabs and edgings for fiber-making purposes. Both saw- 
dust and shavings are steadily being used more extensively 
for fiber chemical content value, but have means 
reached the end point this area. 


Fascinating Future 


Economic pressures are stimulating interest the utiliza- 
tion all wood by-products and extractives. Our chemists 
freely admit that there are vast areas the chemistry 
lignin and cellulose that remain unexplored. this 
field one can yet foretell what the future has store, 


Chestnut wood the Appalachians, prior the coming 
the blight, furnished fine example 
double-use timber. Chestnut extract sold the tanner 
lessened substantial amount the cost wood the 
pulp manufacturer. There are other potential double-use 
woods such button wood, snake wood, and mangrove 
which warrant investigation, even though they may not offer 
attractive possibilities chestnut did. 


present, Appalachian hardwoods, especially the so- 
called weed tree variety, are abundant supply, while pine 
stumpage carries premium. need more knowledge and 
better techniques for converting hardwood hardwood- 


pine lands into the more profitable stands where pine 
predominates. 


The field forest genetics and the possibility develop- 
ing hybrids more desirable characteristics receiving more 
and more attention and, better still, being supported 
contributions from private and public sources substantial 
size. generally understood that studies forest genetics 
require not months—not years—but decades, before reliable 
results can obtained. Such studies must extend beyond the 
span life the individual. necessary, therefore, 
resort corporate institutional support obtain the 
vital continuity effort. The flash genius doubt 
accounts for many inventions but slogging, patient, per- 
sistent, and continuous scientific effort will account for most 
our real progress and this kind research takes time. 

this field, believe that are the opening verse 
the opening page the first chapter 
envy you, who are giving thought research, 
the challenging possibilities that lay before you. 
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LEO ISAAC, research forester for Forest Service and leading authority Douglas fir silviculture. The 
information developed through his 30 years of research at Pacific Northwest Forest and Range Experiment station has 
been reported in more than 50 publications and now serves as a basic guide for the management of Douglas fir. 


scientists the forest help more wood for tomorrow... 


Forestry research has resulted growing 
assurance that tree farms can always pro- 
duce wood for use lumber, paper, rayon, 
chemicals, and about 4,000 other products. 


America’s increasing demand for wood, the nation’s forestlands 
must kept productive growing timber repeated crops. Toward 
this end, forest scientists industry and government are working to- 
gether acquire more accurate knowledge tree life through research. 
Typical the men this field Leo Isaac, research forester 
world-recognized authority Douglas fir. His studies seed 
tion, natural reforestation and harvesting methods have helped 
basic forest management practices used the Douglas fir region. 

Today, forestry research programs are concerned with improving 
the quality and quantity future timber crops. The effect 
selection, forest soil, pruning and thinning upon tree growth under 
concentrated study. result these experiments, America’s 
private owners industrial tree farms will able grow more 
per acre for the forest products tomorrow. 

Weyerhaeuser ‘Timber Company maintains large 
staff develop methods used managing its forestlands tree 
For free literature tree farming, write Box Tacoma, 


Weyerhaeuser Timber Company 
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Forest Products Journal 


Vol. VI, No. 
October, 1956 


The First Ten Years FPRS 


FRANK ROVSEK 


Executive Secretary, Forest Products Research Society, Madison, Wis. 


Compiled from various correspondence, reminiscences, and So- 
ciety records, this brief history the formation, purposes, and 
growth the Forest Products Research Society from its origin the 
present day. FPRS’ more recent members, serve round out 
their understanding and appreciation the work which they are 
contributing. our original members, tribute their patient 
and faithful support through this past decade. 


NEED FOR SOCIETY serve 
ucts research and development was 
recognized enlightened industry 
leaders for many years prior World 
War II. True, there were number 
technical societies that served individ- 
segments the industry, such 
forestry, pulp and paper, but one 
group was devoted the broad con- 
cept forest products, including lum- 
ber, allied products, millwork, con- 
struction, furniture, and the vast range 
secondary manufactured products. 


Impetus Wartime Research 


World War II, with its emphasis 
full mobilization both manpower 
and resources, provided the impetus 
for the eventual formation the For- 
est Products Research Society. 
brought together, for the common ef- 
fort, the skills the logger and lum- 
berman, the furniture manufacturer, 
the plywood producer, and pulp, 
paper and other industries. focussed 
effort cooperative research, much 
which was channeled through the 


_'The author wishes to express his apprecia- 
tion the persons who have contributed their 
thoughts and experience this article. They 
include: tne FPRS editorial staff, Edward 
Roche, Ruth Napp, and George Schmidt; 
the Forest Products Laboratory 
records the 1946 conference; and 
the past presidents the Society who have 
taken time review and comment various 
the article. 


Forest Products Laboratory 
Madison, Wisconsin, the world’s larg- 
est organization devoted fundamen- 
tal forest products research. 

Working together, government, 
education, and industry wood technol- 
ogists and scientists made unprece- 
dented progress providing our in- 
dustries and armed services with the 
produce and use better 
wood products. example such 
progress best illustrated recalling 
that through the efforts forest prod- 
ucts research, principles package 
design were advanced that the 
end the war our merchant marine 
was able carry the previously normal 
cargo five ships just four 
clear saving per cent our 
merchant fleet. 

was only natural, then, that 
the close war these same men who 
had worked closely together 
team for the war effort should foresee 
even greater results through coopera- 
tive effort peacetime. The need for 
promotion more efficient utilization 
does not stop with the end hos- 
tilities; becomes even more vital 
the rehabilitation period that follows. 
These men recognized the need for 
maintaining lines communication 
open between industry, government, 
and education, and conceived or- 


ganization that would fulfill that need. 
second and perhaps equally im- 
portant factor the development 
the Society was economic. Within the 
span few years, our forest re- 
sources took new meaning the 
overall economy. was recognized 
that new industrial, population, and 
standard living goals for the future 
would require ever-increasing amounts 
wood. The tree came looked 
much farm crops, and utilized 
fuller measure than ever before. 


Movements that Preceded FPRS 


The actual formation the Forest 
Products Research Society 
ceded two separate but parallel 
movements. The first occurred the 
west coast November 1945, when 
Art Mottet, Research Engineer, Long- 
Bell Lumber Company, with the help 
Herman, Director Research 
for the Western Pine Association, 
gathered group interested persons 
meeting Seattle. There they or- 
ganized the Associated Forest Products 
Technologists, the forerunner the 
Forest Products Research Society. 

Also, July 20, 1945, Detroit, 
Michigan, meeting was held the 
Forest Products Research Committee 
the Michigan Planning Commis- 
sion. was moved that the Chairman, 
Dr. Grover Dillman, President 
the Michigan College Mining and 
Technology, contact the Forest 
Products Laboratory suggest na- 
tion-wide meeting representatives 
states interested forest products 
research and effect plan for ex- 


1947 Executive Board: Carl Rishell, Jim Hamilton, Bror Grondal, George Garratt, President Fred Gottschalk, Bill Baker, 
Bob Cockrell, Locke, Jac Tigelaar. Not present: Ken Chesley. 
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Charles Van Epps. Not present: Rishell. 


change information such 
states. George Hunt, Director 
the Forest Products Laboratory, 
replied that they were agreeable 
such conference and expressed the 
belief that could productive 
much good. 

This action culminated, March 
18-20, 1946, “Conference 
State and Federal Forest Products Re- 
search Madison, Wis- 
consin, attended representatives 
from states, universities, and the 
Forest Service. 

Early the conference Mr. Hunt 
emphasized the need for interchange 
research information, noting that 
“duplication repetition the work 
other investigators often waste 
time that should put better 
added, group can build 
fence around its research activities 
and require that all others keep out 
that area. the other hand, 
research worker should duplicate 
repeat the work research program 
another unless has good rea- 
son so.” 

Also raised, one the confer- 
ence’s major decisions, was the ques- 
tion establishment, the con- 
sensus wishes it, more less 
permanent system organization 
facilitate the exchange information 
between individuals and organizations 
the several states and the Forest 
Products Laboratory.” 

Opening the second evening the 
conference, Mr. Hunt called Bror 
Grondal, chairman the precon- 
ference committee which was formed 
discuss and make preliminary plans 
for society, outline his proposal. 
Professor Grondal discussed the aims 
great lack interchange ideas 
among the men engaged this work, 
and they lack close contacts with one 
drew attention the 
Associated Forest Products Technol- 
logists the Pacific Northwest and 
said there was enthusiasm for the for- 
mation similar societies 
South, Southeast, and Northeast. 
“However, local organizations while 
they fill the bill degree, cannot 
function effectively national or- 
ganization then proceeded 
read from proposed constitution 
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1948 Executive Board: Hamilton, Chesley, Bob Pauley, Cockrell, 
Charles Van Hagan, President Garratt, Gottschalk, Locke, Tigelaar, 


Executive Board: 


(Standing) Chesley, Lester Carr, ey, 


Ralph Bescher; (seated) Carter, Hamilton, Garratt, Van Hagan. 
present: President Locke, Rishell, Van Epps. 


for forest products research society, 
the result correspondence and per- 
sonal meetings between members 
the preconference committee. 


both historical interest and 
sign great vision that the original 
purposes and objectives read this 
meeting have continued, almost word 
for word, guide the destiny our 
Society this day. They were briefly: 
facilitate interchange infor- 
mation; abstract results re- 
search; publish and distribute in- 
formation; encourage cooperation 
among individuals and organizations; 
promote standard test methods; 
and sponsor The pro- 
posed constitution also defined three 
types membership as: voting, asso- 


ciate, and 


Industry Participation Invited: 
Grondal continued, “We consider 
unwise propose immediate adop- 
tion. Until the men industrial re- 
search have been brought with 
and have something say about it, 
final action should deferred. This 
committee does, however, want lay 
this proposal before you: 
group tonight endorse formation 
this type society and that this 
another committee meet with indus- 
trial groups draw plans for such 

Some the comments 
lowed the proposal are worth noting: 

Cockrell, California: Such 
society can abstract results research. 
Many are not familiar with 
progress other research agencies. 

Kaufert, Minnesota: want 
say that endorse the principle and 
think will useful thing. 

Schrader, Jr., Washington: 
would like point out that AFPT 
the northwest not patterned after 
other professional societies. bridge 
all the groups. 

Gilbert, Tennessee: don’t be- 
lieve the society should restricted 
persons but include 
people interested utilization. 


Dana, Michigan: like the 


plan bring industry into the pict ire 
early. scope membership, its 
primary purpose would impr 
utilization forest products and 
search only part the 
not strictly professional 
broader scope would more se- 
ful the long run. should admi 
membership persons interested 
application research. 

Shirley, New York: ‘cel 
there will ultimately many 
nical men engaged forest 
trained forestry schools but otliers 
will get their training 
chemists, and other fields. 
group could welded together, such 
society very much order. 

have quite number professional 
societies. These function 
fields, organized along vertical lines. 
There need for societies organized 
along horizontal lines, that cut across 
the fields the professional societies. 
This society needs similarly or- 
ganized horizontally, with membership 
open both those different profes- 
sions interested forest products and 
those who have technical 
this field. would thus cover the 
whole area that can’t 
the professional societies. 

the conclusion the discussion, 
Dean Dana moved: the 
continue act and include its 
membership men from industry, with 
view working out the 
plans for The mo- 
tion was seconded and 
was moved and seconded 
conference instruct the 
proceed with the formation th« new 
society. 


FPRS Founded, January 19: 
Between March 1946 and uaty 
1947, the organization committe: was 
from industry and January 
members met formally the 
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ard: Van Epps, 


Car: 


collect dues, elect officers, and 
the Forest Products Re- 
Society. 

Those present were: 
Baker, Forest Products Labora- 
tory, (deceased) Kenneth Chesley, 
Director Research, Crossett Lumber 
Co.; Harold Crosby, Forest Prod- 
ucts Engineer, Northern Hemlock and 
Hardwood Association; George 
Garratt, Dean, Yale University School 
Forestry; Fred Gottschalk, 
Technical Director, American Lumber 
Treating Co. (now President, Mack- 
intosh and Truman, Inc.); Bror 
Grondal, Professor Forestry, Uni- 
versity Washington; James 
Hamilton, Technical Service Director, 
Perkins Glue Co. (now Field Technol- 
ogist, Michigan College Mining and 
Technology); Hammond, 
Weyerhaeuser Timber Co. (now Con- 
sultant, Seattle, Wash.); Charles 
Hemming, Chief Chemist, Ply- 
wood Corp.; George Direc- 
tor, Forest Products Laboratory 
(now Special Adviser and Consultant 
the Philippine government the 
establishment the Forest Products 
Laboratory, College Laguna, Philip- 
pines); Gordon 
Dean, University Washington Col- 
Assistant Director, Forest Prod- 
Director Manufacturing, 
Clark Corp.; and Jac 
Director Research, Haskelite Manu- 
facturing Corp. 

this original group whose fore- 
sight brought into being the Forest 
Products Research Society and which, 
ten years later, numbers 3,200 strong 
the Canada, and other 
countries, Grondal later says 
contribution, “If anyone deserves cre- 
dit for organizing the Society, 
Hunt. got behind the idea 
and really pushed 


Unchanged through 
Years 


The founders FPRS intended 
al! persons interested research, 
products.” They decided 
that organization should com- 
posed only highly trained and 


FOR 


er, Chesley, Rovsek, Presi- 
Hamilton, Locke, Pauley, Carter, Christian. Not present: Bescher, 


Bi, 


1951 Executive Board: Hertzler, Hamilton, President Carter, 


Bill Wilkins, Fred Armbruster, Bescher, Chesley, Carr, Christian. 


specialized scientists the industry, 
but that all phases the industry 
brought together, from the mill 
worker the top executive. Only 
this way would possible 
bring about interchange ideas all 
levels. The founders also expressed 
need for the Society cut across 
fields served existing professional 
societies, but that should way 
supplant their services. 

The objectives and purposes 
FPRS were stated clearly including: 
the publication information, con- 
ducting section and national meetings, 
encouraging close cooperation between 
segments industry, education 
and government laboratories, encour- 
aging high standards test methods 
and procedures, and digesting reports 
and other publications interest 
the industry. 

August 1947, the Society be- 
came legally existant through incor- 
poration non-profit organization 


How FPRS Serves Members and 
Industry 


The Society was founded the 
principle ever-increasing service 
its membership, and carry out this 
objective its work divided into five 
principal operations: the executive 
board which establishes 
cies, the local sections which serve the 
needs specific geographic area, na- 
tional meetings which provide for con- 
tact between all members and officers, 
the standing committees and divisions 
which originate meeting 
ing information, publications 


Technical sessions First National Meet- 

ing Chicago set pattern for years 

follow. Speaking Monie Hudson. 
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which disseminate information the 
membership and the world large. 


Executive Board 


cardinal requirement strong 
organization nucleus strong 
leadership. FPRS has been fortunate 
have had from its very beginning 
well-balanced, competent, and enthu- 
siastic Executive Boards representing 
the interests government, industry, 
and education. They have worked 
within the framework the organiza- 
tion establish, define, and coord- 
inate the many functions the Society 
and see that properly serves its 
members. 

The Society has also had the good 
fortune have the financial assistance 
its Company Supporting Members, 
who have grown from 1947 
over 100 today. These organizations 
have contributed substantial dues, 
which have proved invaluable the 
strengthening the services. 
Still other companies, and many 
cases the same supporting organiza- 
tions, have also generously underwrit- 
ten the travel and participation ex- 
penses both national 
officers. 

The first executive board meeting 
was held 1947. Fred Gottschalk 
was elected president; George Gar- 
ratt, vice-president; and William 
Baker, secretary-treasurer. 
Grondal, who served organizational 
chairman and chairman 
board meeting, was elected serve 
the office past-president, inasmuch 
there was actual past president. 
lished with representatives elected for 
staggered terms. The first regional 
board members were Kenneth 
Chesley, Robert Cockrell, James 
Hamilton, Edward Locke, Carl 
Rishell, and Jac Tigelaar. 

Fred Gottschalk was succeeded 
George Garratt president 1948. 
The other men who subsequently have 
served this capacity are: Edward 
Locke, Chief, Division Wood 
Chemistry, Forest Products Lab.; 
ogist, Michigan College 
Technology; Roy Carter, Professor 
Wood Technology, North Carolina 
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1952 Executive Board: (Standing) Carter, Christian, Ray Shreck, 


Wilkins, Hall, Armbruster; (seated) Pauley, President Chesley, 


Carr. Not present: Dargan. 


State College; Kenneth Chesley, 
Director Research, The Crossett 
Company; Robert Pauley, Manager, 
Special Products Division, Weyerhaeu- 
ser Timber Co.; Lester Carr, Gen- 
eral Manager, Carr Co.; Moss 
Christian, Director Research, 
Chicago Mill and Lumber Co.; and 
current president, Ralph Bescher, 
Assistant Vice-President and Gen- 
Manager, Koppers Co. 

The basic structure the Executive 
Board has remained the same since the 
time the board was established, al- 
though the office first vice-president 
has been changed president-elect, 
with the man holding 
succeeding automatically the pres- 
idency. The board comprised 
members: president, 
vice-president, past-president, six re- 
gional representatives, and the execu- 
tive secretary who 
nually. meets two times year, once 


during the national meeting and again 
the fall. 


Secretaries Who Have Served: 
During the early, growing stage the 
Society, the Executive Board was faced 
with numerous problems develop- 
ing permanent staff. William Baker, 
the first secretary-treasurer, who served 
without compensation, resigned from 
the Forest Products Laboratory 
October, 1947, return the staff 
the Oregon Forest Products Labora- 
tory. Baker was succeeded 
time basis Wilson, retired 
Forest Products Laboratory tim- 
ber mechanics chief 

Working closely with all the 
secretaries who have served has been 
Marie Roberts, until 1950 assistant 
secretary. Subsequently she returned 
her permanent assignment Secre- 
tary the Director, Forest 
Products Laboratory. 

The membership and work load 
the National Office grew rapidly that 
the Executive Board decided engage 
the services full-time secretary- 
treasurer, and 1949 Charles Van 
Hagan, former member the 
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Forest Products Laboratory Informa- 
tion and Education staff, was appointed 
the first full-time secretary-treasurer. 

Under VanHagan the Society con- 
tinued gain membership and among 
other accomplishments held its first 
successful combined National Meeting 
and Industry Show. The number 
new sections increased also, and the 
tions, the FPRS monthly Newsletter, 
was developed, appearing Woop 
magazine. Two years later VanHagan 
resigned return government serv- 
ice. George Hunt served interim 
secretary until June 25, 1950, 
Frank Rovsek, formerly with the 
Advertising and Public Relations De- 
partment Manufac- 
turing Company, Milwaukee, was ap- 
pointed executive secretary, post 
still holds. 


Notable Board Actions: Through 
the years the board has enacted many 
beneficial measures for its members 
and the industry. For example, during 
its first year the board 
ceptance overseas members and 
1948 had members countries 
outside the and Canada. The 
following spring established stu- 
dent membership grade per an- 
num. About this time also approved 
plans for cooperating with Vance Pub- 
lishing Company, Chicago, admin- 
istering the “Wood out- 
standing students undergraduate 
and graduate curricula, program 
which has continued the present 
and now known the and 
Wood Products after the 
magazine the same name. 

Emphasizing the international scope 
and responsibilities FPRS, the board 
named George Garratt represent 
the Society the United Nations 
Scientific Conference Lake Success, 
year, the first FPRS employment com- 
mittee was formed. 

After successfully guiding the So- 
ciety through its early years, the board 
noted 1950 that the 


1953 Executive Board: 


Armbruster, Jeter Eason, Shreck, Rovsek; (seated) Christian, 
President Pauley, Chesley. 


a 


(Standing) Wilkins, Scotty 


growth was such that its 
and by-laws longer covered 
diversified activities the organi 
tion and its members. The 
cided revise these documents 
the approval the members. The 
lowing year Kenneth Chesley 
named chairman committee 
revise these documents and the 
time clarify the Society’s section bo: 
daries. The new constitution was 
fied the membership large 
1951. 

the outbreak the Korean 
tilities the Executive Board, noting 
that the Society came into being 
outgrowth the war effort World 
War II, promptly offered the services 
FPRS the government. wire 
this effect was sent President 
Truman and reply was received, not- 
ing that the offer had been referred 
Stuart Symington, Chairman the 
National Securities Resources Board. 
The reply commended the Society for 
its patriotic spirit. 

1953 the board faced the prob- 
lem industry shows held con- 
junction with national meetings. Al- 
though three such shows 
sponsored FPRS, the board felt that 
this early stage growth and with 
the limited executive office staff, the 
Society should not continue the finan- 
shows. did not, however, 
the sponsoring subsequent 
type exhibits. 

Plans for Permanent 
Office: the Society continuc. 
the board recognized the 
for permanent office the 
Society. The first step toward eve: ‘ual 
permanent quarters was made 
1954 through the purchase lot 
North Walnut Street, Madiso 
the proximity the Forest Pro. ucts 
Laboratory. Eason, Vice- 
ident Nickey Brothers, Inc., 
phis, member the Executive 
and architect, offered desigr the 
proposed FPRS national office 
ing. the fall 1955, Exe: 
Office Building Fund Raising 
mittee was appointed with 
Bescher chairman study the ues- 
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Executive Board: 


Not present: Shreck. 


tion raising adequate funds for 
financing the new building. This chair- 
manship currently held Raymond 
Berry, Scott Lumber Co., Burney, Cali- 
fornia. 


National Meetings 


One the objectives FPRS 
sponsoring meetings for the presenta- 
tion and discussion reports, inves- 
tigations, and experiences its mem- 
bers and others, and the interchange 
these the National Meeting held 
each year. 

National meetings have been held 
each region the country, East, 
Midwest, South, and Pacific North- 
west. Highlighting these meetings are 
the technical sessions, which are 
presented papers covering the newest 
and latest developments wood tech- 
nology and related fields. These meet- 
ings are open all and questions and 
discussion the papers are encouraged. 
Field trips are usually arranged 
nearby plants and social events in- 
terest men and women are also 
planned. Occasionally 
exhibits provide added service 
suppliers are held conjunction 
with the meetings. 

The first annual meeting was held 
October 1947 the Furniture Mart 
Chicago. The first “Wood 
presented the second annual 
meeting May, 1948, also held 
the Furniture Mart Chicago. 
Nicholas Poletika Yale Univer- 
now Director Research Tim- 


Tom Wilson records official min- 
Second National Meeting, Chicago, 


tanding) John Ritchie 
rish, Hall, Harrar; (seated) Pauley, Bescher, President Carr, Christian. 


Eason, Frank Par- 


1956 Executive Board: 
Charlie Lockard, Bob Hiller; 


(Standing) Dick Warner, Bill Irwin, Ritchie, 
(seated) Ray Berry, Frank 


President Bescher, Christian. Not present: Eason. 


ber Engineering Co., was the first 
recipient the award for his paper, 
New Method for Studying the 
Elastic Behavior Wood.” 

Seventy-six companies exhibited 
the first industry show held 
conjunction with FPRS the third 
annual meeting held Grand Rapids, 
Mich., May, 1949. 

Moving from the Midwest for the 
first time, the fourth annual meeting 
was held the Multnomah Hotel 
Portland, Oregon, June 1950. 
industry show was conjunc- 
tion with the meeting the Portland 
Armory. 

Historic Convention Hall Phil- 
adelphia was the site the fifth an- 
nual meeting, May, 1951. More than 
firms exhibited the industry 
show, which was attended esti- 
mated 2000 persons. 

Milwaukee was the scene the 
sixth annual meeting held June 
1952, which also included special 
trip the Forest Products 
Laboratory and the FPRS executive 
office Madison. 

Dixie played host the seventh an- 
nual meeting Memphis June 
1953. Representative Harris Ellsworth 
Oregon addressed the official FPRS 
luncheon. 

The nation’s “furniture 
Grand Rapids, Michigan, once again 
occupied the attention the entire 
wood industry during the eighth an- 
nual meeting 1954. The meeting 
attracted record attendance 863 
persons its technical sessions, with 
over 5000 persons attending the sep- 


FPRS members were guests 
first annual Bunyan Hour, Furniture 
Mart, Chicago, 1948. 
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arately conducted Woodworkers In- 
dustry Show. Weyerhaeuser, Jr., 
President the Weyerhaeuser Tim- 
ber Co., discussed the now-famed Stan- 
ford Research Institute study project- 
ing the nation’s forest products needs 
1975. 

The Pacific Northwest was the scene 
the ninth national meeting held 
June 1955 Seattle, Wash. Author 
and philosopher Stewart Holbrook sig- 
nalled the requiem the old-time 
lumber baron and hailed the progres- 
sive trends forest products manage- 

FPRS members and guests returned 
the Southland for the tenth annual 
1956. Official registration was 808 
with more than 1,000 persons viewing 
the wood industry table-top exhibits 
the Civic Auditorium. 

Reuben Robertson, Sr., President 
the Champion Paper and Fibre 
cited new trends the industry 
addressed the official FPRS luncheon. 
Dr. Thomas Truax, retiring Chief 
the Division Timber Processing, 
Forest Products Laboratory, 
received special citation 
“years service and leadership re- 


Sections 
Although the founders envisioned 
national organization that would cut 
across all the existing fields within the 


Nicholas Poletika, now Director Re- 
search, Timber Engineering Co., received first 


Wood Award from Dick Art, editor, 1948 
meeting. 
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forest industries, they also 
recognized the similarity interests 
within geographic areas, such lum- 
bering the Northwest, furniture 
manufacturing the Great Lakes, 
pulp and paper manufacturing the 
South, and millwork and marketing 
the Midwest. With this mind the 
Executive Board 1947 provided the 
machinery for the establishment 
local sections. The Society membership 


center, 
registers 1949 National Meeting. right 
Marie Roberts, L., who later 
served FPRS assistant secretary. 


First wood industry machinery and sup- 
show under auspices FPRS was 
Grand Rapids, 1949. 


Officers Advisory Committee meeting, Port- 
land, 1950. 


Group Carolinas members and ladies 
enjoy FPRS banquet, Philadelphia, 1951. 
Foreground, Mrs. Sig Johnson. 
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expanded far beyond the early 


tations the charter members, and 
date sections have been established 
the and Canada. 


The first section was the Pacific 
Northwest, where already existed the 
enthusiastic Associated Forest Products 
Technologists. Two the key figures 
that organization, Bror Grondal and 
Edward Locke, felt that AFPT could 
best serve its aims affiliating with 
FPRS section. May, 1947, the 
125 members AFPT attending their 
third annual meeting voted join 
FPRS body. Richard Hammond 
was elected the first chairman with 
Clarence Stone first secretary- 
treasurer. 


The sections were not intended 
mere arbitrary geographic divisions 
Society members, but were estab- 
lished for the purpose holding one 
more meetings each year present 
papers and discuss problems cur- 
rent mutual interest within their re- 
spective areas. 


The Society’s first section meeting 
was held the Pacific Northwest Sec- 
tion February 17, 1948, Seattle, 
Wash. Ten days later the Northeast 
Section held its organization meeting 
New York City, concurrently with 
the organizational meeting the Mid- 
west Section Chicago. February 
29, FPRS members Florida met 
establish section that area and 
March 1948, became known the 
Florida-Georgia-Alabama Section. The 
Northern California Section followed 
September 1948. 


Following 
FPRS members the Atlantic coastal 
states met organize the Virginia- 
Carolinas Section, which later changed 
its name Carolinas-Chesapeake. The 
seventh section came into existence 
January 1949, when the Inland Em- 
pire received approval from the execu- 
tive board. 

The Deep South Section (now Mid- 
South) was formed June 1949, 
while the same time members 
Michigan, Minnesota, and Northern 
Wisconsin met plan sections. The 
Michigan group held its 
ing November 1949. Two years 
later the section expanded include 
FPRS members the 
tions Ohio and Indiana and the 
name was changed the Great Lakes 
Section. 

Fourteen charter members 
Los Angeles area received authoriza- 
tion form section, the Southern 
California, which was formally organ- 
ized October 1950. The name later 
was changed Pacific Southwest. 

Members the Paul Bunyan coun- 
try formed the 11th FPRS chapter 
November 1951 the Upper Missis- 
sippi Valley Section. 


Seven months later the number 
sections became even dozen with 
members the southern Ohio, 
diana, and Kentucky area forming the 
Ohio Valley Section. 

Although Canadian members were 
affiliated with the Society section 
the early years, and subsequently 
with sections bordering their provinces, 
members the eastern and 
provinces decided again form their 
own section, the first outside 
Toronto steps were taken the 
dian Institute Forest Products 
join FPRS body, and the 
was officially incorporated into 
the Eastern Canadian Section 
Montreal March 1953, forming 
13th FPRS section. 


Committees and Divisions 


With due respect for the 
ance the executive board and 
tion leaders, who determine and 
minister policies the Society, 
the committees that accomplish 
production. Working the 
level, planning national gs, 
governing finances, raising funds 
membership—and most important 
all, planning and locating papers 
technical programs—are some 
mittees, which cover technical 
divisions. 

The divisions comprise: glues, wood 
preservation, marketing, packaging, 
veneer and plywood, machining, 
soning, finishing, lumber, logging, 
wood composition board, quality con- 
trol, chemical utilization, and industry- 
education. Their principal purpose 
develop the technical programs for 
the national meetings, and prepare 
year-end reports progress their 
fields. addition, they are medium 
for the interchange technical infor- 
mation between experts and members 
the field. Space does not permit 
ing the chairmen committees 
ing these divisions; however, they will 
found elsewhere this issue. 


Growth FPRS Publication: 


Just army must maintain 
smooth flow communication 
through its chain command 
dinate its operations, too must any 
operations develop efficient 
communication. 

The Society, through the years. has 
developed three principal pub 
tions: its ANNUAL PROCEEDINGS. the 
JOURNAL, an: its 
NEWSLETTER. The first these was 
the NEWSLETTER which, 
before, the early years was 
porated Woop Magazine. Its 
pose was pass along news and 
special interest the members 
taining forthcoming meetings, 
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slications, and forth. Later, be- 
known the and 

mailed direct the membership. 

JOURNAL. 


\nnual Proceedings and Journal: 
second, and certainly greater pub- 
tion, was the ANNUAL PROCEED- 
first volume which came out 
1947. Covering the first national 
contained 353 pages 


cles and allied information. The 


ceedings was published annually 
ough 1952, when was integrated 
win the JOURNAL FPRS. 


growing awareness through the 
the Publications Committee 
the Executive Board, and increas- 
requests the sections provide 
medium for the dissemination 
section meeting papers, resulted the 
introduction September 1951 the 
started, naturally, quarterly, then 
increased frequency successively 
times year, then bi-monthly, and 
1956, monthly. 


Editors Who Have Served: 
great deal credit for the early de- 
velopment, and editing, the Pro- 
ceedings and Journal due two Forest 
Products Laboratory men who contri- 
buted part-time effort. They are Fran- 
cis Champion, information special- 
ist, and George Hunt, past-direc- 
tor. With the expansion 
grew the necessity for full-time edi- 
tor and October 1952, Howard 
Rosenberry, formerly with Woop 
AND Woop PRODUCTS magazine, was 
appointed that post. 


1953, primarily for consolidation 
and postal economies, the Proceedings 
became issue the Journal. 
1955, through recommendation the 
Publications Committee, use the 
Proceedings sole repository for 
all national meeting papers was dis- 
continued, and such papers 
distributed through other issues the 
Journal. fill certain functions 
the Proceedings two new issues the 
Journal were instituted, the February 
Annual Review number and the Octo- 
ber Yearbook. Also, 1955, the 
name the Journal was abbreviated 
read simply Forest PRopucts 
February 1955, Edward 
Roche, formerly publications edi- 
tor, New York State College For- 
was named editor, succeeding 
Howard Rosenberry. 1956 with the 
introduction’ the monthly Journal, 
Napp, University Wisconsin 
journalism graduate, was named edi- 
assistant. 


small idea the growth 


publications over the years 
published 1947 versus 


Highlight 1952 National Meeting Milwaukee was visit Forest 


Products Lab, miles west Madison. 


more than 180 papers expected 
published 1956. 


Milestones FPRS Administration 


history FPRS would com- 
plete without some special mention 
the contributions the presidents 
who have guided the Society its 
present sound position. From hum- 
ble beginning some men 
1947, the Society has grown become 
respected authority forest prod- 
ucts research throughout the world. 
great amount this growth has come 
about through the untiring efforts 
capable and dedicated men who have 
served president. 

During Fred Gottschalk’s term, 
membership rose phenomenal 
1200, far surpassing original expecta- 
tions. The American Lumber and 
Treating Company enabled Gottschalk 
devote full time his duties 
FPRS president and the early growth 
and expansion the Society are 
direct tribute him and his company. 
designed the ANNUAL 
CEEDINGS and attracted large amount 
advertising support. 


World Prestige: Dr. George 
Garratt, Dean the School For- 
estry, Yale University, succeeded Fred 
Gottschalk. Membership continued 
climb, rising past the 2,000 mark, 
per cent increase only months. 
During his term, the Society sponsored 
the first successful woodworking ma- 
chinery show. 


Dr. Garratt held world-wide repu- 
tation leading forestry educator 
and lent his international prestige 
the establishment FPRS global 
organization. 1949 represented 
FPRS the United Nations Scientific 
Conference Lake Success, N.Y., 
pointing the world-wide signific- 


‘ance the Society. 


FPRS was founded the basis 
service the three sectors forest 
products research efforts industry, 
education, and government. Fred Gott- 
schalk was first representa- 
tive George Garratt followed for edu- 
cation, and the cycle was completed 
1949 when Dr. Edward Locke 
the Forest Service became pres- 
ident. 


Section Expansion: While mem- 
bership was rising steadily, President 
Locke saw that the Society must 
strengthen its local ties and build 
and expand the sections. travelled 
extensively throughout the country, 
giving counsel established sections, 
assisting interested groups establish- 
ing new sections, and encouraging 
members other areas lay the 
groundwork for sections. 
Through his efforts the Great Lakes, 
Carolinas—Chesapeake, Florida—Geor- 
and Mid-South sections 
came into being. 

During the term James Hamil- 
ton the Society began reach status 
maturity with strengthening 
member services. system for rebat- 


View portion 341 persons who attended Official Luncheon 
Oregon. 
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chiefs installed North 


Paul Bunyan 


Potiatch, Seattle, 1955, were President Christian, Past Presidents 
and Carr. right Past President Roy Carter. 


ing dues individual sections help 
underwrite costs section activity 
was instituted. mutual consent the 
monthly News Bulletin 
tinued Woop Woop 
UCTS magazine and interim News- 
Digest was sent direct each mem- 
ber. The FPRS long-range publications 
program was reviewed and steps were 
taken towards establishing quarterly 
Journal addition the Proceedings. 

Roy Carter succeeded the pres- 
idency 1951. Through his efforts 
special Executive Board Committee 
the development subject matter 
committees was formed 
quently instituted program which 
today has grown separate divi- 
sions. 

1952 the growth the Society 
was such that revised constitution 
and by-laws became necessary. was 
only fitting that Kenneth Chesley, 
who had served chairman the 
constitution committee 
since the Society was founded, should 
his term implement the new con- 
stitution. His work has resulted the 
democratic principles that now gov- 
ern the Society and have brought 
about marked growth FPRS ac- 
tivities. More than 250 FPRS members 
hold some office the national, re- 
gional, sectional, committee level 
and many hundreds more actively par- 
ticipate through meetings all 
unison, all within the framework 
our Constitution. 

Robert Pauley became president 
1953 and recognized the need for 
planning FPRS facilities meet the 
expectant future growth and needs 
the Society. The program for perma- 
nent FPRS office building was inaug- 
urated, and arrangements made pur- 
chase site for the building. Also 


under President direction the 
publications program continued ex- 
pand with all FPRS publications coor- 
dinated into expanding Journal. 


Lester Carr took office 1954 
and soon earned the title 
richly deserved for his efforts 
half the Society. Mr. Carr was con- 
stantly the move, traveling more 
than 60,000 miles during his tenure 
and visiting every section serving 
liaison between members and the na- 
tional organization. made the mem- 
bership relations 
and through his writing strengthened 
the role FPRS throughout the 
world. 


Membership Financial 
Strength: Moss Christian again 
emphasized membership growth 
took office 1955 and the member- 
ship total soon shot past the 3,000 
mark, reaching 3,200 completed 
his term. The publications program 
saw great improvement 
period with all FPRS publications co- 
ordinated into the now-monthly For- 
EST PRODUCTS JOURNAL. The Society 
attained its greatest financial stature 
this time, with net worth after debts 
and obligations totaling $25,000. 


Registration area 1954 National Meet- 
ing Grand Rapids, which set record 
863 attendance. 


The reins were turned over Ralph 
Bescher the national meeting 
June 1956 and already has made 
great strides carrying the prog- 
ress previous administrations 
well surging forward towards the 
increased growth all FPRS 
tions. 


What Has FPRS Accomplished 


Even for those who have been 
mately associated with the 
since its inception, difficult 
back and realize the strides 
has made decade. This progr 
can best summed, again 
George Hunt, who says, 
were nothing but idea. Today 
3,200 members countries. 
have local sections the Uni 
States and Canada. star 
with $130; our budget last year 
$80,000. Size budget and 
members, however, not 
sarily indicate the value 
organization. The usefulness 
accomplishes. The Forest Products 
search Society, after ten years 
tivity, can confidently stand 
measured that 


“We have provided means pub- 
lishing the thoughts and the findings 
all who are concerned with forest 
products, whether the material 
published relates chemistry, engi- 
neering, electronics, 
ness management, any other sub- 
ject. The only requirements are that 
the material shall relate some phase 
the field interest, shall 
well written, and shall useful. 
have already, through our 
tions, provided storehouse uscful 
information that has 
world and being studied and 
with increasing frequency. 


“We have provided 
the United States and Canada get 
together frequent intervals for dis- 
local interest. 


have aroused the 
many companies and individuals ind 
stimulated them work more act 
and aggressively for the 
our common interests. ave 
brought research and industry ser 
together our field and this 
has given each greater respect ind 
consideration for the 
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Wood Particle Board—A Giant the Making 


GERARD URLING 


Assistant Director Research, Timber Engineering Co., Washington, 


Wood particle board production and utilization are discussed. 
Typical physical and mechanical properties based tests com- 
mercial particle boards are described. Diversity products are 
foreseen the future market particle board. 


Introduction 


THE WOOD INDUSTRY, one the 
major post-war developments has 
been wood particle board. While re- 
search and some pilot plant experi- 
ments were conducted prior and 
during World War II, particle board 
did not appear the market until 
about 1946. truly contemporary 
material. 

The growth the wood particle 
board industry has been spectacular. 
Western Germany, for example, the 
volume board produced 
creased from approximately mil- 
lion square feet 1950 million 
square feet 34-inch basis 1955. 
There are now approximately 
plants Western Germany, three 
Switzerland. 

Most research and development 
the field was originally directed 
utilization woodworking residues 
but least Continental Europe the 
higher quality products rely round 
wood from forest thinnings. Eng- 
land, however, the United States, 
woodworking residues are the princi- 
pal raw material. 

There are approximately wood 
particle board plants either producing 
being built the United States, 
and new plants are constantly being 
announced. During the past six 
months, these announcements have 
been running about one month. The 
1955 production this country 
variously estimated from 100 
million square feet, basis. 
clear that are going see 
more particle board the years 
come. 

board should not viewed 
substitute material but rather 


Author: Urling holds and 
forestry degrees from Florida. 


ined Timber Engineering Co. wood 
position Urling has worked 
dhesives and quality control programs, 


considerable research furniture 
particle board development and evalua- 


uct having its own characteristics, ad- 
vantages, and disadvantages just like 
any other product. the name im- 
plies, wood particle board essen- 
tially product consisting machined 
wood particles, such splinters, flakes 
and shavings controlled moisture 
content and size, bonded together, us- 
ing synthetic resin adhesive, into 
panel form under pressure 

Production particle board the 
present time accomplished two 
principal methods: the extrusion proc- 
ess and the multiplaten process. 
third method, employing opposed and 
continuously moving belt-type platens, 
also commercial use; however, 
there are such plants this coun- 
try. The extrusion and the moving 
platen methods are 
esses characterized the operation 
which the board product emerges 
continuous panel, which then cut 
specific length. The multiplaten 
process employs 
hydraulic press which series 
panels are formed each operation. 
the latter case, both the length and 
width dimensions the panel are 
governed the platen size. 

The manufacture wood particle 
board can broken down into the 
following major phases: 


Reducing the raw material 
particle the United States, 
the general practice reduce solid 
wood residue splinter form ham- 
mermills hogs. The trend Europe 
toward the use flakers, special 
machines which cut thin flakes. 


Drying the particles—In opera- 
tions using dry wood residues 
source for particles, this phase 
omitted. Where green wood used, 
drying the machined particles 
uniform moisture content, usually 
per cent, necessary. flakers, 
present, are efficient only with green 
wood, driers are requirement 
Drum, tunnel (belt), flash, 
bine driers are used for this purpose. 
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Screening the particles—Screen- 
ing obtain uniform particle size 
almost universal practice. Some 
rotating drum screens are used, but 
far the most common type are vi- 
brating pan screens. 


Proportioning and mixing the 
particles with the adhesive—The 
simplest method proportioning and 
mixing the weighing the wood 
particles and resin batches and 
mixing them drum. some such 
applications, the adhesive added 
metered injection system eliminating 
the weighing the resin. Because 
the time involved mixing individual 
batches, the trend toward various 
methods which permit continuous 
flow particles and adhesives. 

Forming—This very impor- 
tant phase the uniformity the 
final product largely dependent upon 
equal distribution the adhesive- 
coated particles prior pressing. Dis- 
tribution the mixture usually ac- 
complished moving the chute 
through which the particles dropped, 
moving the forming frame. Special 
devices have been developed further 
aid the equal spreading the par- 
ticles. Europe, often man sta- 
tioned this point assure uniform 
distribution because the importance 
this phase the quality the 
final product. 


Pressing—Prior the final 
pressing most multiplaten processes, 
unheated single-opening press 
roll-type press used reduce the 
thickness the mat. This pre-pressing 
facilitates handling but its 
pose permit the use shallow 
openings between the platens the 
hot press. Other than the economics 
press size and operation, the use 
shallow openings has 
cause prevents pre-curing the 
adhesive while the press closing. 
Faster-action presses, with greater 
openings, will accomplish the same 
results, and frequently are better for 
some operations than are the shallower 
presses. 

Final shaping the board and cur- 
ing the resin accomplished hot 
presses. Continuous processes may use 
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presses with fixed platens belt-type 
moving platens operating like two 
opposed tractor treads. Multi-platen 
processes use multiple-opening hot 
presses. 

The major impetus far estab- 
lishing the wood particle board indus- 
try this country and abroad has been 
from furniture producers. The board 
proper being used some extent 
for furniture elements but far its 
most extensive use for furniture core 
stock for both high-pressure laminates 
and hardwood veneers. 

Particle board, because its prop- 
erties, probably more suitable for 
furniture core stock than for any other 
readily available market. the core 
stock field, the major competition 
from edge-glued lumber cores. 

Germany, where particle board 
got its start, lumber was scarce due 
wartime over-cutting and was high- 
priced. Even relatively 
board had ready market. Had the 
particle board industry tried push 
the board general construction 
material, there would have been se- 
vere competition with 
brick, concrete, aluminum, steel, and 
other materials. seems likely that, 
regardless whether the specializa- 
tion core stock was intentional 
just plain luck, the concentration 
this single market was one the 
important factors establishing the 
industry. 

cent all the core stock used 
predicted that for all practical pur- 
poses, the use solid lumber for cores 
Germany will disappear another 
five years. The next few years will see 
board the furniture industry this 
country. There are two basic reasons 
for this. The first one the lower cost 
glued-up solid cores. Statements 
the cost advantage differ, but one 
disputes that there 
differential. The second reason that 
the forest product industries the 
will able turn residues and 
low-grade lumber into high-quality 
products. With the ever increasing 
production particle board 
country, knowledge its properties 
becomes essential producers and 
consumers. 


Typical Properties 


The various physical and mechanical 
properties many the commercially 
available wood particle boards have 
been determined comprehensive 
testing and evaluation program con- 
ducted the research laboratory 
Timber Engineering Company. 
standard procedures for testing wood 
particle board existed, most the 
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tests were conducted accordance 
with the American Society for Test- 
ing Materials Standard 
entitled ‘‘Evaluating the Properties 
Fiber Building 

Much valuable information and 
technical data were developed from 
this program. 

The specific gravity the various 
commercial boards tested ranged from 
0.56 (35 pounds per cubic foot) 
0.72 (45 pounds per cubic foot) based 
oven-dry weight and volume. The 
average specific gravity was 0.61 (38 
pounds per cubic foot), which 
comparable average density oak 
hard maple. 

The bending strength modulus 
rupture for the various boards 
averaged 1828 pounds per square 
inch and ranged from 517 3,685 
pounds per square inch, while the cor- 
responding values for stiffness 
modulus elasticity averaged 299,200 
pounds per square inch and ranged 
from 138,400 495,100 pounds per 
square inch. The bending specimens 
were cut both along the length the 
boards and across their width. While 
most the boards had similar strength 
both directions, some boards, due 
the forming process, had some par- 
ticle alignment planes weakness 
which tended make the board 
weaker one direction. 
board usually veneered, panels hav- 
ing crossbands and face back 
veneers, customary regular 
furniture construction, 
This veneering approximately tripled 
the bending strength and doubled the 
stiffness. 

tests for stability, 
the wood particle boards having sim- 
ilar particle alignment both direc- 
tions exhibited similar dimensional 
changes, both along the length and 
across the width the board. This, 
course, differs from edge-glued 
lumber core which expands and con- 
tracts, with moisture changes, more 
across than along the grain the 
wood. 

The particle boards the homo- 
genous type were, for the most part, 
more dimensionally stable than edge- 
glued poplar cores measured across 
the grain the wood. However, pop- 
lar cores, measured 
grain, were more stable than particle 
board panels. 

The particle boards showed 
dimensional stability thickness than 
they did their other dimensions. 
This was due springback, which 
results from the relief the stressed 
condition the compressed wood 
particles within the boards. 

The hardness the wood particle 
boards, determined the Janka 
ball test, generally exceeded that 
yellow-poplar lumber. Values ranged 


from 515 1055 pounds, which 
comparable the hardness red 
gum, the lower limit, and cherry 
and walnut the upper limit. The 
average hardness was 762 pounds. 

The tensile strength perpendicular 
the surface indicates the resistance 
offered force tending tear apart 
the bonded particles along 
parallel the surfaces. This is, 
course, measure the internal bond 
the board material and depend- 
ent upon such variables production 
resin content, wood particle shape 
and size, and pressure. Maximum 
sile strength the various commerc 
boards tested averaged 109 pounds 
per square inch and ranged from 
261 pound per quare inch. 

Screw-holding ability 
withdrawal from both the face and 
the edge the boards. simul 
the usual conditions where screws 
turned into veneered 
screw withdrawal from the faces 
conducted specimens having 
inch yellow-poplar faces 
bands. The edges the 
were not veneered. For both 
No. wood screw was 
bedded full thread depth 
inch pilot hole. 

The screw-retaining power most 
the specimens was significantly 
from their edge than from their ve- 
neered face. 
resistance values averaged 340 pounds 
and ranged from 281 412 pounds, 
while the edge-withdrawal resistance 
values averaged 252 pounds and 
ranged from 148 310 pounds. 

Some furniture manufacturers are 
using sheet metal self-tapping screws 
rather than the standard wood screw 
for fastening particle board core 
stock. test results, however, 
have indicated little significant 
difference the screw-retaining abil- 
ity wood particle boards receiving 
both types screws. 

Two factors, exclusive those in- 
volved during the board-forming proc- 
ess, which improve 
board screw-holding ability, are 
imum pilot hole size and the add tion 
adhesive the pilot hole just 
prior screw insertion. This 
cially important when 
panel edges. Production-wise, the 
tion glue may not 
practical. 

The wood particle boards exhi 
excellent gluing qualities. These 
yellow-poplar lumber ticle 
board and then testing the 
ternal bond the board tial, 
thus indicating glue joint str 
than the particle board itself. 

The shape and size the ood 
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generally determines the sur- 
texture the board. slightly 
bo.rds composed splinter-type par- 
Some the boards have built- 
-mooth surface composed wood 
the form flakes. This 
board may consist entirely 
or, often the case, may 
three-layer sandwich construction 
coarser particle core between 
layers flakes. 

The particle boards tested were 
found readily machine-able. 
planing, jointing, drilling, 
and routing operations may ade- 
performed wood particle 
boards with carbon steel tools. For 
continuous production machining, 
however, carbide cutting edges are rec- 
ommended. 

Due the reconstituted nature 
wood particle boards, there may 
tendency for fatigue creep occur 
some boards when the material 
subjected, for long time, heavy 
loads over large unsupported space. 
example where this might occur 
would large table top with 
heavy flower pot its center. The 
table top might tend have per- 
manent sag after some time; this would 
due creep occurring the par- 
ticle board, adequate support was 
not provided. These characteristics 
should considered designing 
products which particle boards are 
used. 


Future Outlook 


Certainly the future outlook for the 
particle board industry bright. There 


every reason believe that the prog- 
ress the past ten years will con- 
tinue. have been talking mainly 
about particle board for furniture core 
material. time goes on, will see 
particle board being used more and 
more applications. 

present, wood particle board 
heralded answer utilization 
mill and plant residuals. Continued 
expansion production facilities will 
necessitate movement directly into 
the forest for material. Mobile chip- 
pers may used for the harvesting 
weed trees, culls, thinnings, and 
logging residues which are presently 
wasted. 

With improvements 
processing and advancements adhe- 
sives, boards with closely controlled 
properties will possible. Various 
classes boards will probably 
available for the building trade. Boards 
will developed for their thermal 
and acoustical insulation properties. 
New decorative effect will appear 
the board face for display work and 
paneling, and more molding items 
shape can expected. 

the Timber Engineering Com- 
pany, are confident the con- 
tinued growth this industry. There 
presently underway this labora- 
tory over $200,000 expansion pro- 
gram, large part which will 
devoted complete, conveyorized, 
production-type, wood particle board 
pilot plant the multiplaten type, 
and additional testing facilities. The 
new pilot plant, expected 
operation early November, being 
set up, not production plant, but 


Composition Board Has Found Its Place 


the Furniture 


ROLLIN 


Wood Technologist, Poinsett Lumber and Manufacturing Co., Pickens, 


Briefly traces development composition board industry and 
points out that product’s acceptance based its properties for 
specific uses. Twelve types composition board were evaluated with 
respect stability, hardness, and screw-holding power. 
Users composition board can influence its specify- 
ing minimum standards for these properties. 


HORN THE SIDE any organ- 
zation waste. For many years 
men the lumber and woodworking 
indu ries have been vitally concerned 
suitable means utilizing the 
nted Session XI, Composition Board, 


enth National Meeting, June 4-7, 1956, 
in As ille, N. C. 
Yale was unable attend the meeting 


the same firm 


tremendous volume shavings, saw- 
dust, small cuttings, and block waste 
which result from the manufacture 
wood products. 

The development wood particle 
type composition board originated 
more than years ago Europe, 
mainly through necessity because 
diminishing forests. Swiss engineers 


PRODUCTS JOURNAL 


aid the wood industries develop- 
ing and improving this product, and 
establishing performance standards. 
will simulate actual production, thus 
providing the next step beyond the 
laboratory test-tube phase devel- 
opment. 

With the variety types inherent 
particle boards, and the increasing 
uses that will developed, keen com- 
petition can expected. Boards hav- 
ing performance claims backed im- 
partial, authoritative test data, logi- 
cally will given more consideration 
prospective customers. With these 
authoritative test data, the 
board producer can assure his prospec- 
tive customer the product’s quality 
and serviceability. Similarly, the cus- 
tomer can determine from the data 
whether the product complies with his 
particular Such mutual 
understanding and confidence between 
producer and consumer provide the 
elements most conducive the indus- 
growth. 

The particle board industry mov- 
ing rapidly that, for the next five 
six years, there will continuous im- 
provement quality. the end 
that period there should some level- 
ing off but the producers board 
probably will making products that 
have slight resemblance those 
today. The firms that survive must 
meet this form competition mod- 
ernizing their products rapidly 
done their competitors the in- 
dustry. 

Wood particle board the newest 
product the forests and certainly 
appears giant the making. 


deserve much the credit for the 
early development wood composi- 
tion board. However, striving for 
better product lower cost, particle 
boards have been further developed 
allies the woodworking industry 
well the woodworking industries 
themselves all parts the world. 
this inception, when composition 
board was tagged with the term 
“wood board, was looked 
upon the consumer quite unfavor- 


technolozy from U. of Michigan. For the past 
years has been with 
Sinver Manufacturing Co. and Poinsett Lumber 
and Manufacturing Co. 
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ably. There was and still definite 
need for suitable terminology. Wood 
composition board should definitely 
not considered substitute for 
wood but, with all newly developed 
product wood and equally effec- 
tive solid lumber for some uses. 

There are definite disadvantages 
well advantages for product 
this type. However, for the physical 
characteristics, entirely possible 
produce board which will meet the 
specifications needed for the particular 
application. 

The ultimate use the product 
the determining factor the type 
board used. This should kept 
mind when making physical and 
mechanical evaluations. 


Particle Board Uses 


From standpoint, 
wood composition board one the 
greatest developments made available 
the woodworking industry. This 
material, which made coating 
wood particles with resin adhesive 
and bonding under heat and pressure, 
forms board that can equal 
superior the raw material from 
which the chips came. 

wood aggregate board can 
made exceedingly strong under the 
proper manufacturing conditions and 
compares favorably with solid lumber 
carefully balanced built-up core. 
has already found place the 
furniture field well the con- 
struction houses. Dining room fur- 
niture, cedar chests, 
ture, television cabinets, and sewing 
machine cabinets are some the arti- 
cles which composition board has 
proved highly satisfactory. being 
used with equal success desk tops 
school rooms, counter tops stores, 
truck and trailer bodies, nearly any 
place that plywood can used. 

already being used flush 
doors and wall panels, and with the 
incorporation waterproof adhesives 
its manufacture, may find can 
used with equal success etxerior 
construction. 


Manufacturing Processes 


Primarily there are three types 
manufacturing processes for particle 
board use today. The extruded proc- 
ess, which the wood particles are 
forced, means ram, between 
heated platens, now use vari- 
ous parts the United States and 
Canada. This process can divided 
into two classifications: the horizontal 
process and the vertical process. 

the names imply, one operates 
horizontal plane and the other 
extrudes vertically. the horizontal 
process there somewhat ten- 
dency for the fine particles settle 
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the bottom the panel. This, 
effect, results unbalanced con- 
struction which may cause warpage 
the cured panel. There also defi- 
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Fig. 1.—The composition board the 
left was made the multi-platen process 
whereas the board the right was ex- 
truded. Both pieces were made the same 
organization, and the ratio chips resin 
was the same. 


nite orientation the particles this 
process. This has been corrected, how- 
ever, the vertical process. The ex- 
truded product also appears have 
definite grain direction. However, de- 
pendant upon the end use the prod- 
uct, this might not prove undesirable 
for certain applications. 


Fig. illustrates two sheets wood 
particle board. Both were made the 
same concern, with the same type 
chips and equal resin additives. The 
one the left was made the 
platen process while the one the 
right extruded board. These 
panels were conditioned, upon 
our plant, E.M.C. and 
photographed immediately after 
drawal from this condition. There 
bottom the extruded board, 
accounts for the warping tendency. 


The molded type 
utilizes only very fine particles 
considerably higher pressures with 
increased amount resin binder 
used other processes. This resi 
much higher density product than 
desired for the normal 
manufacturer. Some the uses 
this type product are croquet bails, 
shoe heels, and toilet seats. 


The multi-platen process manu- 
facturing composition board can 
divided into many classifications. ‘The 
type products which can made 
are varied. Although the initial cost 
somewhat higher than the extruded 
equipment, the types boards that 
can produced will suit almost any 
need. multi-platen board, the par- 
ticles are arranged parallel the face 
the board, giving definite grain 
direction. Due the manner which 
the chips are dispersed onto the 
ing caul, there very little chance 
the extremely fine particles settling 
the bottom the mixture. This mini- 
mizes warpage possibilities 
type board. 

the surface the particle board 
layer consisting either shavings 
fines can used the faces give 
the desired smoothness. Both types 
are currently available the 
today and have proved highly 
factory. 

core veneered construction, 
quate smoothness can 
after planing sanding, from 
ter-type board. The size chips 
widely used for this type 
are not less than 1/16 inch 
ness, and range upwards 
length. Work has been don. 
the West Coast which larger 
have successfully been made ino 
composition board. 
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What the User Requires 


are many factors which must 

equal the material which 
vill replace. 

The density should equal 
only slightly higher than the mate- 

The dimensional stability should 
such that when used the finished 
product, will give satisfactory serv- 
must minimized. 

The bending strength should 
approach that solid lumber. 

The machinability should 
such that grave problems will 
encountered. 

The gluability the composi- 
tionboard should satisfactory 
with solid lumber. 

The screw-holding 
should sufficient that, required 
the finished product, the strength 
the assembly will not sacrified. 

Surface irregularities the fin- 
ished panel should more than 
those allowable with lumber core 
construction. 1/20” cross veneer, 
used conjunction with 1/28” face 
veneer, should not show any teleg- 
the individual chips. This 
may, however, vary with the end use 
the product. 

The wood composition board 
should free from warpage tenden- 
cies. 

The wood composition board 
should even density throughout. 


Investigative Work 


The decision our organization 
enter into the manufacture wood 
composition board was made only 
after satisfactory results had been ob- 
tained from the previously listed tests. 
Preliminary investigative work was 
begun the late and, that 
time, the majority such product 
were obained from European sources. 

Three Swiss and German materials 
were evlauated our technologists. 
One, called Novopan, consisted 
core made with resin bonded planer 
shavings. was covered both sides 
with thin layer specially pre- 
pared shavings relatively high 
content order give im- 
proved water resistance. product 
this type, under different name, 
now commercially available 
country. 

The Harder process was unique 
core and veneers were bonded 
complete panel one operation. 
material had extremely high 
content and, result the 
density, was difficult machine 
ordinary woodworking tools. 


Table 1.—RESULTS TESTS PROPERTIES TYPES 
WOOD COMPOSITION BOARD.* 


Retention Screw- 
Hard- Holding 
Density Swelling ness Power 
British Multi-Platen 0.1% 1933 413 
2. Multi-Platen Type (U. S.)_-_-- 2.0 0.1% 2125 605 
Multi-Platen Type with Fine 
52.0 0.1% 1440 385 
British Multi-Platen 50.4 0.1% 1446 313 
5. Extruded (U. S.)____ oars Ses 49.8 0.1% 720 394 
6. Multi-Platen Type (U. S.)_---- 48.0 0.1% 2212 487 
46.8 0.1% 430 54 
Multi-Platen Type with Flake 
Surface (U. 40.9 0.1% 620 160 
Multi-Platen Type 1.0% 710 186 
10. Swiss Multi-Platen 40.5 1070 230 
38.3 0.5% 933 190 
12. Swiss Multi-Platen 37.4 1.0% 862 189 


*Lists materials tested Figs. and and shows results used com- 


piling graphs. 


Another product, made the Behr 
process, utilized residue from Euro- 
pean birch and beech. Again, the high 
resin content was detrimental the 
machinability the material. 

The possibilities composition 
board from other matterials should not 
ruled out. Belgian product, in- 
troduced this country several years 
ago Jean Verbestel, the Linex 
Company Brussels, was made with 
the woody pulp from flax straw. In- 
vestigative work has been done during 
the past few years the United States 
which insulation board 
made with corn husks, peanut shells, 
and corn cobs. 

the same time our organization 
was investigating foreign processes, in- 
terested parties the United States 
were developing processes which 
would more suitable for the particu- 
lar applications which were needed 
this country. Many these firms 
were contacted, samples obtained, and 
evaluations were made. 


Physical Properties 


The three major tests conducted 
these materials were dimensional sta- 
bility, hardness, 
power. The results various samples 
are shown Table 

Dimensional Dimen- 
sional stability was determined ve- 
neering 34” 12” 12” speci- 
men composition board core, using 
1/20” cross veneers and 1/28” face 
veneers. The panel was then sanded, 
filled, sealed, scuff sanded, and given 
two coats lacquer. Prior finishing, 
the panel was conditioned mois- 
ture content. After finishing and 
subsequent drying the finish, the 
panel was measured over the entire 
surface for thickness. was then sub- 
jected 100° 90% relative 
humidity until reached equilibrium. 
After examining the panel, was 
then redried its original moisture 
content. 

Those panels which retained less 
than 0.1% over the original thickness 
were considered acceptable for 


our particular use. Some retained 
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more and were not considered de- 
sirable. Still others showed evidence 
localized warpage, shrinkage, 
swelling the individual chips, and 
the appearance was definitely detri- 
ment. One the major disadvantages 
high retention swelling that 
would pose problem when that 
type core used with solid lumber 
bands around the edge. There would 
too much variation the retention 
rate between solid lumber 
composition board. 

Fig. the relationship 
between density and dimensional sta- 
bility. Generally speaking, the den- 
sity the product increases, this 
overall retention swelling decreases. 
This can also controlled the use 
wax treatment retard the mois- 
ture absorption; however, other charac- 
teristics are reduced proportionately. 

Test results showed definite rela- 
tionship between moisture absorption, 
retention swelling, and specific 
gravity density. stands reason 
that the better coated the individual 
chips are with moisture retardant 
material such resin adhesive, petro- 


DIMENSIONAL STABILITY RETENTION SWELLING) 


Fig. 2.—Relationship between density and 
dimensional stability. 
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DENSITY 


Fig. 3.—Relationship between density 
and hardness. 


latum, waxes, the more stable the 
finished product will tend be. 

our opinion that multi-platen 
type composition board possesses many 
advantages. With the proper control, 
has good dimensional stability, 
flat, rigid, and strong. can ma- 
chined sanded with conventional 
woodworking equipment, 
ses good screw-holding properties. 
trial operations, was found that 
veneered easily solid lumber 
cores and could edge-glued with 
equal success. 

Hardness: The hardness the 
composition board was determined 
measuring the force required imbed 
steel ball 0.444” diameter one- 
half its diameter into the specimen. 
This was done Riehle Universal 
Testing Machine with the standard 
equipment required for this test. 

Some materials tested were found 
extremely brittle and conclusive 
result could obtained. However, 
others compared quite favorably the 
solid lumber that were currently 
using core material. One thing 
that came out these tests was that 
the moisture the panel not 
equalized 6%, the chips are 
extremely wet prior gluing, the 
product more susceptible cleavage 
during this test. 

Fig. shows the test results point- 
ing out the relationship density 
hardness. The hardness test results 
were noticeably low the low density 
samples and were somewhat higher 
the high density samples. 

Screw-Holding Power: 
particular test, veneered panels were 


drilled with No. drill depth 
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The force was then measured 
which was required withdraw 34” 
No. wood screw from this pilot 
hole. Various sizes pilot holes and 
screws can used but these were the 
sizes most commonly used for our par- 
ticular type construction. Tests were 
also conducted which metal 
screws were used place 
screws. 

was found that there was noted 
increase strength when the sheet 
metal screws were used. However, all 
types are not readily available 
make their use very practical this 
time. 

Fig. shows the effect density 
upon screw-holding power. The heav- 
ier samples tested showed marked 
increase the holding ability over 
the lower density samples. 


Availability Usable Waste 


Once was determined that the 
type particle board required could 
manufactured, survey was under- 
taken ascertain the quantity usa- 
ble waste that was available for the 
establishment plant produce 
composition board. 

was decided that usable waste 
would consist only that material 
from which suitable size chip 
could obtained with which could 
make splinter-type board. This ruled 
out all sawdust and much the shav- 
ings normally obtained the manu- 
facturing operations. 

staggering amount material 
that could used was found exist. 
The type waste considered included 
block waste, veneer trim, veneer clip- 
pings, veneer cores, and sawmill slabs. 
this study was found that from 
the standing tree, excluding all bark 
and stumpage, 31% was wasted 
topping it. The waste from the log, 
amounts 27%. the rough line, 
18% the lumber waste and the 
additional waste planing and di- 
mensioning brings the waste figure 
more than 88%. This leaves 
only 12% the original tree the 

the production veneer, more 
than lost the core. Green 
end trim amounts 6%. Green clip- 
ping slightly more than with 
dry clipping waste being about 
The remaining 25% 
lized the finished product. 

the usable waste, 33% the 
green waste and 25% the dry waste 
will lost fines the drying, 
grinding, operations. 
The fact still remains that, our 
plant, each year have 2300 tons 
dry usable waste and 11,612 tons 
green usable waste, converted 


SCREW HOLDING POWER 


DENSITY 
Fig. 4.—Effect density upon screw-holding 
power. 


waste operate plant which, ‘or 
producing 34-inch, Ib. density 
board, will require 11.25 tons 
material per hour shift. These 
waste figures are based all our 
operations, from logging the woods 
through the manufacturing processes 
the plant. 

After the fines are removed from 
the 13,912 tons waste, and approxi- 
mately 714% adhesive and extender 
are added, the potential for producing 
10.503 tons composition board still 
remains. fuel, the value wood 
waste has been calculated $6.24 
per ton. Based 30% heating value 
when compared oil, and oil priced 
$20.80 per ton, the utilization 
more than justified. 

derway members our 
tion determine the feasibility 
debarking the entire log order 
increase the amount usable 
that could made available. has 
been learned that excess 
bark the finished product will 
sitate the addition greater am: unt 
resin binder, thereby increasing the 
density proportionately. Such 
tigation might further led 
chipping even the tops the 
thereby. utilizing the 31% now 
the woods. 


Conclusion 


Increased utilization our 
increasing the profitability 
products. The development 
composition board has made 
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impact the woodworking in- 
dependent upon this in- 
Through adequate means 
evaluating product, the user 
co: siderable influence toward the de- 

composition board means 
conservation forest products 
more complete utilization. 
accepted for what worth, 
an. its worth far greater than 
know present day standards. 


Discussion 


Childs (N. State 
College): Were unveneered and un- 
sealed panels run controls the 
retention swelling tests? 
what were the comparative 

Mr. Kelly: For our test, only pan- 
els which had been veneered were 
sealed and measured. are currently 
making comparative evaluation be- 
tween veneered and unveneered speci- 


mens. 


Lawrence McGee (N. State Col- 
lege): What are the screw holding 
powers the various types boards, 

Mr. Kelly: This question could have 
range answers wide the 
range densities possible obtain 
the manufacture particle board. 
The screw holding power affected 
not only density, but particle 
size, orientation the chips, etc. 

Steve Preston (University Michi- 
gan): Are all your tests telegraph- 
ing conducted 5-ply construction 

William (Poinsett Lumber 
Co.): have made sample panels 
both 3-ply and 5-ply construction 
for the telegraphing observations. 
However, some types board, 
have found that 5-ply makes the panel 
somewhat more acceptable. 

Mr. Preston: Was this measured 
quantitative way visual inspec- 
tion? 

Mr. Burk: Attempts were made 
make quantitative evaluation, but 


found that visual inspection would 
suffice for our particular use. 

Mr. Childs: Did you run full-size 
panels your test work? 

Mr. Kelly: Small-size panels, 14- 
14-inch, were made for laboratory 
work, but full-size panels were used 
actual construction for field test 
program. 

Miller (Holly Hill Lumber 
Co.): Did you run tests before and 
after veneering stiffness ex- 
truded and multi-platen type boards? 

Mr. Kelly: tested both ways, 
but inasmuch all our construc- 
tion veneered, resorted ve- 
neered tests only. 

Thomas Allen (The Lane Co): 
How many specimens did you test 
get the screw holding power the 
extrusion board 

Mr. Burk: This was wholly de- 
pendent upon the amount material 
available for testing. some cases this 
was little five withdrawals, but 
other specimens yielded many 
100. 


Utilization Hardwood 


COPELAND 


Wood Procurement Manager, Masonite Corp., Laurel, Mississippi 


Outlines the present possibilities hardwood waste utilization 
and gives brief outlook for future. Describes developments the 
processing equipment and transportation fields which have helped 
advance toward full-use goal. Progress date has been result 
cooperative effort the hardboard, hardwood, and waste process- 


ing equipment industries. 


TECHNOLOGICAL AD- 
the field hardwood 
waste utilization have been made 
the past year. spite these ad- 
vances, are only the threshold 
developments that will revolution- 
ize the economics all branches 
the highly diversified wood using 


ind ustry. 


The objective this paper out- 
line the present possibilities hard- 
wood waste processing, and the huge 
efforts that were necessary other 
industries bring them about—par- 
ticularly the field processing 
and transportation. 

hardboard industry resulted 
the efforts one scientist, Wil- 
Mason, resolve use for 
huge quantities pine sawmill 
prevalent Mississippi the 
during the heyday virgin 
All the raw material for our 


esented meeting the Mid-South Sec- 
tir FPRS, November 7-8, 1955 in Memphis, 


first few operating years consisted 
slab waste chip form. The cutting 
out timber stands and decline 
the large pine mills dictated transi- 
tion pine pulpwood, which 
abundant supply was available. 

cycle this branch the pulp in- 
dustry, are returning use 
industrial by-product waste, with 
lessened drain small trees that will 
support industries requiring larger 
diameter sizes. During the intervening 
years, utilization limited species 
hardwood pulpwood 
This brings specific develop- 
ments usage waste hardwoods 
form other than pulpwood—chip 
wood processed from waste the 
hardwood industry. 


Key Utilization 
Prior 1955, progress had been 
achieved utilization hardwoods 
pulpwood form, but little effort had 
been made industrial waste utiliza- 
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tion the South any field other 
than pine. The widely 
hardwood species processed the saw- 
mill, veneer, box, and other hardwood 
industries presented serious obstacle 
overcome considering economical 
processing hardwood waste. was 
apparent that the key hardwood 
waste utilization, any degree, lay 
versatility species usage any po- 
tential purchaser. 

Having recognized this realistic situ- 
ation, the widest possible spread 
hardwood species utility was sought. 
When the ultimate handling all 
native hardwood species was attained, 
through processing technology, large 
scale hardwood waste the form 
industrial by-products could utilized. 


setting industrial waste 
program designed for the hardwood 
using industry, became apparent that 
the following fundamental 
were essential for the program 
economically feasible for 
seller and the buyer: 


Large volume for the buyer. 

Workable processing equipment 
within the economic means 
the wide range and size hard- 
wood plants necessary gener- 
ate the needed volume. 
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studying the volume factor, our 
findings were that supply sources could 
divided roughly into 
gories—which separation would synch- 
ronize the usage limitations the 
buyer the apparent availability 
processing equipment for each cate- 
gory. These groups were: hardwood 
sawmill industry, hardwood box indus- 
try and other industry generating like 
shape and form waste, and veneer 
industry. 


Processing Equipment 


the equipment field, was found 
that log debarking and chipping equip- 
ment developed for Southern pine 
mills was adaptable most instances 
hardwood mills. least was 
sufficiently encouraging was felt 
that opening hardwood chip market 
would furnish the incentive for the 
equipment manufacturers 
special emphasis this direction. 

the hardwood box industry, the 
uniform chipping odd-size dry lum- 
ber trim previously had been 
insurmountable obstacle for the equip- 
ment people. Major effort equip- 
ment engineers this 
problem the point that most forms 
lumber trim and residue can 
longer considered waste, but rather 
potential revenue. 

the veneer field, findings 
waste processing potential were more 
favorable than any other field— 
from the standpoint conservation, 
income for the seller, and availability 
low cost processing equipment that 
would produce desired size chip. 
Assurance dependable waste chip 
market quickly facilitated assembly 
line production equipment readily 
interest note that only about four 
months elapsed between joint experi- 
ments conducted with the chipping 
equipment industry and acceptance 
chipping installations the veneer 
industry. particularly recognized 
this section the hardwood using 


industry that 1955 was year revo- 
lutionary development—in that waste 
sales have become economic factor 
ranking some plants almost equal 
income from finished product. 


interesting discovery the ve- 
neer industry the fact that 
per cent the original log was po- 
tentially recoverable for chip wood, 
provided workable processing equip- 
ment was available. Previously, only 
the veneer core had been accepted 
salable waste. the ultimate utili, 
zation the entire per cent bark- 
free waste each log could at- 
tained, then the waste recovered from 
veneer logs would exceed the chip 
wood recovery the original tree, 
had the tree been marketed the 
earlier pulpwood diameter stage 
growth. Hardly more attractive in- 
centive waste utilization could 
found than reducing the cutting 
pulpwood size trees and the same 
time realizing the same yield chip 
wood from that tree later stage 
growth. 


Today the veneer industry many 
plants have brought their waste recov- 
ery about per cent the veneer 
log through sale cores and chipping 
sheet roundup and 
uct trim. About the only non-salable 
portions veneer log some 
plants, excluding bark, are the log 
cut-offs so-called Even 
these minor portions, which present 
disposal problem most plants, are 
coming for attention. Experiments 
underway give promise that the in- 
dustry soon may processing these 
odds and ends into salable chips. 

The waste factor the hardwood 
sawmill and lumber industry almost 
equally attractive from revenue and 
overall conservation standpoint. With- 
out delving into specific economics 
this section the hardwood industry, 
can stated that the possibility 
waste processing can hardly afford 
plants the Mid-South area. 


the vital field handling and 
transportation chipped waste, much 


credit must given the railroad 
industry for their cooperation and 
farsightedness providing sizable new 
special equipment found necessary 
the overall program was success- 
ful. discussing planning for large 
waste utilization with officials 
three major carriers, they quickly rec- 
ognized the need for special equip- 
ment provide both acceptable trans- 
portation rates and handling 
They were quick grasp the 
vation aspects such program and 
the opportunity afforded for 
trial expansion with lessened drain 
available raw material reserves. Ac- 
cordingly, they assigned their 
neering divisions the task 
ing usable car. 


The car had provide service 
variety chip sizes, species, 
content, bulk density, etc. After many 
months experimenting, they 
through modification some th: 
existing equipment. Today these 
bearing the insignia chip 
are under construction sizable 
quantities, with many already 


Future Outlook 


Now can truly said that waste 
utilization the hardwood indusiry 
not the theory tomorrow, but the 
fact today. But what tomorrow? 
Foreseen the future are gigantic 
additional strides. The 
dustry will pursue this program 
every extent that sound economics will 
permit. Experience with the hardwood 
industry leads the belief that they 
also will continue past coperative 
forts toward goal complete utili- 
zation present waste. 


tions the hardwood industry should 
encourage the waste processing 
ment industry toward further research 
and development their field. Their 
efforts have been immeasurable 
value bringing utilization 
present stages development. 
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Use Preservatives Board 
WAYNE MEEK 


Research Chemist, Minnesota and Ontario Paper Co., International Falls, Minn. 


Outlines the present position and problems the fiberboard 
industry with respect preservative treatment. The following ques- 
tions are raised and partially answered: Has the ideal preservative, 
both from the effective and economical point view, been dis- 
covered? What the most effective means introducing chemical 
preservative into fiberboard? there proof the desirable level 
treatment necessary assure protection under actual use conditions? 


INCE ITS BEGINNING 1914, the 
wood fiber insulation board indus- 
try has grown until today ranks 
important supplier building mate- 
rial. 

present some 1.3 million tons 

fiber insulation board produced 
this country annually. This volume in- 
cludes fiberboard products used for 
exterior sheathing and roofing and for 
interior wall and ceiling covering. 
The industry still has its greatest 
period growth ahead. The now- 
famous Stanford report 
building board production reach 
annual 3.6 million tons 1975. There 
will improvements board manu- 
facture and there will changes 
end uses fiberboard. New uses are 
and will devised for the increased 
production. Particularly this true 
the use more rigid and higher den- 
sity fiberboards. While the original 
other qualities for specific use func- 
tions are assuming greater importance. 
The recent uses rigid fiber insula- 
tion boards for engineered structural 
units, roof deck the 
panel construction, and proposed 
future applications are indicative 
this trend. 
One the problems that faces the 
industry, particularly view the 
changing use pattern this material, 
maintain and increase the prac- 
life. There are several 
approaches the problem and one, 
course, preservative treatment. 

The fiber insulation board industry, 
employing 
tives for several years, may technically 


Presented Session III, Wood Preservation, 
Tenth National Meeting, June 4-7, 1956, 
\sheville, 


Author: Meek holds B.S. from 


Illinois before accepting 
on, 


still considered its infancy 
far proper preservative treatment 
concerned. Here product made 
from fibers, yet put together way 
rearrange the fibers and 
the end product from the orig- 
inal raw most 
cases. Thus, the board produced may 
and does act considerably different 
from wood. addition the rear- 
rangement the fibers, certain addi- 
tives tend create other conditions 
foreign the natural product. 


These facts, addition the pecu- 
governing actual 
production fiber insulation board, 
make impractical (even impossible) 
apply the same techniques used suc- 
cessfully the treatment wood 
the treatment fiberboard. Consider- 
able progress has been made the 
actual introduction presently avail- 
able preservative chemicals into the 
system, although there some doubt 
the progress made keeping the 
preservative the board. Some the 
technical aspects this problem will 
discussed later this paper. 


Perhaps more important from 
future standpoint the problem 
which involves knowledge the ex- 
tent treatment necessary for ade- 
quate protection under practical field 
conditions. believed that infor- 
mation not now available the 
amount given preservative needed 
assure adequate protection fiber- 
board when such board properly 
used and maintained. Extensive sur- 
veys determine the conditions under 
which deterioration occurs the field 
have not been made. Consequently, 
tests simulating these conditions have 
not been devised and various levels 
treatment needed protect the board 
have not been established. 


Just the techniques for getting the 
preservative chemical into wood cannot 
successfully used introduce the 
same material into fiberboard, the 
tests designed prove disprove 
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the reliability treatment for wood 
should not used establish the 
same proofs for fiberboard. 


Present Testing Techniques 


There are several organizations 
which are presently testing fiberboard 
determine its resistance decay and 
termite attack either 
state treated various levels with 
toxic chemicals. There even 
called treatment recom- 
mended render this material im- 
mune attack. 


The usual approach testing the 
laboratory subject the board 
one several organisms under condi- 
tions known soil-block soil burial 
tests and observe the presence 
fungal growth and the resultant weight 
loss the board. Both these tests 
were designed test the effectiveness 
wood, particularly wood used 
near soil. This very severe test 
for material since presents almost 
ideal conditions for fungus growth. 


these tests have been carried 
over from wood fiberboard, not 
wise interpret the results the 
same magnitude. The soil-block and 
soil burial tests serve adequate 
means comparing the relative effec- 
tiveness different toxic chemicals 
under the test conditions, but are actu- 
ally poor indication given treat- 
ment under different use conditions. 
Yet great deal time and money 
has been spent and still being 
spent this approach due lack 
more applicable technique. 


Attempts have been made create 
more realistic approach this par- 
Several the pre- 
servative manufacturers have gone 
from the technique 
field testing. company and sev- 
eral others have cooperated these 
ventures from time time. Again 
borrowing from experience with 
treated wood, this approach would 
parallel that stake plots field tests 
with posts and poles. This certainly 
noble attempt clarification the 
problem, but from study the data 
available seen that the results have 
been very erratic and the recommenda- 
tions growing out these tests are 
based poor evidence. 
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More recently, laboratory tests con- 
material away from soil have been de- 
vised. These would seem more 
realistic approach the problem. 


Three Problems Preservation 
Fiberboard 


attempt define the basic 
problems the preservation fiber- 
board, the following three questions 
are raised and least partially an- 
swerd. 


Has the most effective and eco- 
nomical preservative 
ered? 

list chemicals used at- 
tempt render fiberboard free from 


attack destructive organisms 


parallels that found for solid wood. 
addition coal tar and petroleum 
derivatives (including asphalt), metal- 
compounds were among 
the first compounds used preserve 
fiberboard. Records disclose patents re- 
garding the use zinc-meta-arsenite 
filed 1928 and 1930. 1930 
patent was filed covering the use 
ferric arsenite. the middle 
investigations chlorinated phenols 
were underway. the preservation 
wood, this later approach has today 
resolved itself the use penta- 
chlorophenol its salts 
board. Penta, and particular, copper 
pentachlorophenate, widely used 
today the fiberboard industry 
fungicidal preservative. Other toxic 
chemicals have been used suggested 
from time time. Studies have been 
conducted both Sweden and this 
country with 8-hydroxyquinoline, par- 
ticularly mold and decay preven- 
tative during the storage wet lap 
pulp. 

Each the previously mentioned 
chemicals has enjoyed success 
and some acceptance the industry. 
The old question the necessary de- 
gree treatment, however, remains 
strong deterrent the absolute 
acceptance any these chemicals. 


Actually, from practical point 
view many uses wood require 
additional 
others require short term super- 
ficial treatment, still others require 
long life treatment. Under normal use 
conditions, 
joists, interior millwork, etc., require 
economical return basis that these con- 
struction members will ever treated 
wide-scale basis. 

the other hand, wooden window 
sashes are practically all given super- 
ficial surface treatment which under 
normal use conditions quite adequately 
protects these members from decay 
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stain organisms particularly during 
the early stages construction when 
they may exposed unusually high 
humidities. Lower plate members 
slab construction, posts, poles, and pil- 
ing are often treated protect these 
members from the severest conditions 
decay. similar diversification 
use exists with fiberboard. would 
seem reasonable approach the prob- 
lem from this angle. 

Furthermore, both fungi and insects 
require certain conditions before be- 
coming active. The proper combina- 
tion moisture, temperature, air, and 
food supply must exist before destruc- 
tive organisms can function. Controll- 
ing any all these conditions 
serves effective 

doubt, the surest means pres- 
ervation poison the food supply. 
nearly equal importance the con- 
trol reduction moisture pickup. 
Here fiberboard has advantage over 
wood since the very nature its 
manufacturing process, means pro- 
vided for introduction sizing mate- 
rials. 

Furthermore, excellent and prac- 
tical means effecting preservation 
niques. Few complaints have been re- 
ceived which indicate that fiberboard 
failed when was installed and main- 
tained according recommended 
building methods. 

believed that the question 
the ideal preservative can answered 
only continued investigation pres- 
ent and new methods preservation 
chemical manufacturers coopera- 
tion with institutional organizations 
and fiberboard producers. 

What the most effective means 
introducing chemical preserva- 
tive into fiberboard? 

The manufacture fiberboard 
related the manufacture paper. 
The raw material first reduced 
fibrous material and then recombined 
form mat which pressed and 
dried form the final board. The 
first insulation board made 
country was formed machine de- 
signed utilize flax spinner waste. 
With some minor changes, this same 
machine was used produce the early 
wood fiber insulation board. 

This early board machine consisted 
one wire cylinder which picked 
pulp and layed out Fourdrinier 
wire running top. The sheets were 
cut size with butcher knife. Today 
fiberboard formed either modi- 
fied Fourdrinier machines vari- 
ous types cylinder machines. 
matter what process used form 
the board, the stock prepared 
“open” water system which precludes 
the use pressure vacuum systems 
for introducing the preservative. Also, 


since water the carrier throughout 
the system, there the major prob- 
lem keeping the preservative the 
system and the board once the 
water removed. 

The procedure presently used 
introduce the preservative chemical 
into the system just prior the forma- 
tion stage and depend the dispersed 
particles find and cling fibers 
The procedure not always success. 
ful; retention per cent con 
sidered high. Many variables ente: 
into this method introduction 
results are far from consistent. 
system involving thousands 
water, the temperature 
may vary with the seasons, and nat 
ural product such woed fiber, 
has character and quality that ma: 
vary with nature’s whims, 
control within the narrow limit 
sometimes necessary for best result: 
Preservative manufacturers and 
distributors have spent 
time developing processes for 
ducing toxicants into such comple: 
system. 

believed when the other que: 
tions concerning preservative trea 
ment fiberboard are answered, 
the preservative manufacturers 
gether with the fiberboard producers 
can work out better methods intro- 
ducting toxicants into fiberboard. 

there proof the desirable 
level treatment needed assure 
protection under actual use condi- 
tions? 

This many-sided question and 
positive answer for one phase may 
change negative answer for 
another phase. First, must recog- 
nized that end use alone dictates the 
necessity for treatment prevent 
rioration from decay. many present 
uses, fiberboard not subjected 
conditions conducive for deterioration. 
Board used the interiors well- 
built houses areas where 
ture and moisture conditions will not 
reach levels necessary support 
growth need not treated. poor 
economics spend money treat 
production slated for interior use just 
protect those few instances 
either unusual circumstances 
installation techniques result 
due deterioration. 

However, some present uses, aid 
without doubt many future 
dictate that treatment given 
degree concordant with conditions 
countered during normal use. 
board, particularly the higher 
sity ranges, moves into more expos: 
areas and closer the ground, 
protected from deteriorating 
organisms. these uses and 
actual conditions which exist 
these circumstances that will 
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nine what treat with and how 
much use. extreme interest 
learn that under certain conditions 
treatment may even stimulate cer- 
ain fungal growth. 

imperative that ample and ac- 
urate surveys conducted which will 
the knowledge necessary 
nswer this most important question. 
The industry will not accept anything 
than factual information gained 
rom and based this type study. 
the conditions have been learned 
which deterioration occurs 
use well the microorgan- 
isms which cause this deterioration, 
simulated test procedures can 
duplicate these circum- 
stances. From available information 
appears that the Insulation Board In- 
stitute, the U.S. Forest Products Lab- 
oratory, and the University Minne- 
sota are aware these facts and are 
attempting answer these questions. 
hoped that other research institu- 
tions and that manufacturers and dis- 
tributors preservative chemicals are 
also aware and willing cooperate 
finding the answers. 


Conclusion 


attempt has been made briefly 
describe the fiberboard prob- 
lems concerning 
ment. This growing, changing in- 
dustry and proper preservation one 
the many problems which confront 
such situation. The answers which 
would best benefit both the producer 
and the eventual user are being sought 
and progress has been made. This 
shown true the very fact that 
the industry aware the problem. 

Before complete understanding 
and acceptance any preservative pro- 
gram can accomplished, assurance 
must given that: the proper pre- 
servative available, the proper 
levels treatment under use condi- 
tions are known, suitable method 
introduction and retention has been 
devised, and suitable tests are 
available assure compliance with the 
above conditions. 
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Technical Service Department, 


Discussion 


Verrall (Southern Forest Ex- 
periment Station): Different exposure 
tests should adopted since soil 
burial tests are too severe for certain 
types treated material. Samples 
should kept off the ground insu- 
lation board tests. 

Mr. Meek: Tests are being under- 
taken along these lines. Insulation 
boards could placed next wood 
which rot started. 

Mr. Verrall: Tests should include 
some which hazard created 
rain seepage. 

Mr. Meek: Dr. French, Uni- 
versity Minnesota pathologist, 
investigating several non-soil medium 
testing procedures. There are numer- 
ous possible approaches which simu- 
late actual use conditions. 

Ira Hatfield (Wood Treating Chem- 
ical Co.): You mentioned that not all 
wood products require the same level 
preservative treatment since end 
uses wood vary. You then said, 
believe, that the same token, not all 
quire the same treatment. Granting 
this true, can fiberboard manufac- 


New Method Applying 
Pentachlorophenol Wood Place’ 


turers economically have stocks 
treated and untreated stocks and sell 
treated board according its end use? 

Mr. Meek: Under present condi- 
tions production and distribution, 
this would not work out easily. Lack 
this approach. However, when such 
questions were asked the paper 
are answered, will have better 
idea the necessity such plan. 
then considered necessary treat 
various certain the indus- 
try would work out distribution 
system. 

Eldon Behr (Chapman Chemica! 
Co.): Complaints home owners 
damage insulation board may 
more numerous than one thinks, 
some boards are were made with- 
out name them. house wall 
removed and insulating sheathing 
found defective (damaged 
termites), the user, not knowing 
the manufacturer is, does not know 
whom can complain. 

Mr. Meek: understanding 
that most manufacturers 
products. This particularly true 
sheathing. certainly do. 


RALPH VAN ALLEN 


Describes new form penta-petroleum solution which 
based thickened emulsion. When applied wood use, the 
solution functions reservoir, gradually breaking down 
rate keeping with the adsorption the wood. Various applica- 
tions are outlined and results penetration studies reported the 
in-line treatment utility poles and 8-inch structural timber. 


NUMBER YEARS there has 

been considerable interest and ef- 
fort finding means effectively 
applying established wood preserva- 
tive wood use and/or existing 
structures. The records bear testimony 
this challenge. 

Some the more common methods 
presently employed range from brush 
and spray applications the 
boring holes strategic points 
structural members 


Session III, Wood Preserva- 
tion, FPRS Tenth Meeting, June 4-7, 
1956, Asheville, 
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The Author: Van Allen wood 
utilization graduate Purdue U., 
vane work organic chemistry Washing- 
ton U., and joined Wood Treating Chemicals 
Co., 1950. member the FPRS 
Wood Preservation Division. 
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the immediately ad- 
jacent areas. Reservoir cups screwed 
into similar holes periodically 
filled with preservative solution 
means for obtaining treatment 
result diffusion capillary flow 
serves another example these 
efforts. Admittedly, degree pro- 
tection afforded any these 
methods the job well done; 
some instances the results are quite 
effective, although the cost appli- 
cation often unrealistically high. 

keeping with this constant re- 
search effort, was inevitable that 
outgrowth this varied experi- 
mentation method process would 
developed which would combine 
low material cost, ease application, 
effective results when ap- 


Wood Treating Chemicals Co., St. Louis, Mo. 


plied wood place. The thickened 
solution described herein receiving 
wide interest perhaps the best an- 
swer this problem far developed. 


Patent $2,708,640 (Wayne 
Davis—Oakland, California) 
May 17, 1955 (4), describes new 
toxic coating composition and metho: 
applying the composition the 
wood. The coating contains the same 
highly efficient 
pentachlorophenol, which now 
widely used for the pressure and hot 
and cold full-length treatment 
and other forest products. The 
patent, however, covers 
new aspect formulation 
nique wood preservation for 
cation wood place. 


The penta-petroleum 


Trade Mark Reg., Wood Treating 
Co., St. Louis, Mo. 
order avoid writing out the 


tion this product results 


with its use each time reference made 
the trade name Woodtreat will used 
conserve space. 


OCTOBER, 1956 


4 
4 
4 
é 
i 
| 


ion. The material applied 
emulsion form heavy coat- 
over wood treated. This 
Functioning reservoir, the 
mulsion gradually breaks down 
keeping with the absorption 
the penetrating phase the 

Historically, the use emulsions 
the field wood preservation has 
been limited. Hunt and Garratt (7) 
indicate that early 1879, com- 
bination zinc chloride and glue 
was tested, and mixtures creosote 
and zinc chloride have been used. Un- 
doubtedly tests with emulsions have 
been sparse because the complex 
structure wood and its filtering ac- 
tion 


Howald (6) describes water-in- 
oil zinc chloride petroleum emulsion 
designed for pressure impregnation 
timbers. These dispersions were made 
mechanically pumping mixture 
asphaltic residuum, distillate fuel 
oils, and concentrated zinc chloride 
solution through emulsion valve 
under high pressure (about 2000 
pounds per square inch) 170° 
was claimed that emulsion 
formed was sufficient fineness and 
stability for purposes wood im- 
pregnation. The purpose such 
emulsion was take advantage 
those desirable 
are associated with petroleum carriers 
oil-borne wood preservatives—the 
water repellency. 


This earlier work indicated the 
process described had 
some degree merit although cer- 
tain limitations attributed emulsion 
stability existed and there were ques- 
tions the state the active 
components once introduced into the 
wood. Other specific references deal- 
ing with emulsions related wood 
preservation refer operational diffi- 
culties pressure treating plants (9). 


More recently wax emulsions con- 
taining the water soluble sodium pen- 
tachlorophenate have been given con- 
sideration for such applications end 
coatings and for the prevention 
checking lumber, timbers, and boat 
cited made use emulsion 
agent which also functioned 


Emulsion Mechanism: Woodtreat 
solvent containing 
pentachlorophenol. The balance 
the composition emulsion 
bilizers and water. The normal con- 
emulsions might lead one 
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Woodtreat. 
Residue 


Fig. 1.—Diagrammatic illustration proposed mechanism which Woodtreat 
penetrates wood. 


think that the emulsifiers added the 
oil would render re-wettable and 
therefore leachable from wood subse- 
quently treated therewith. This not 
the case, however, the role the 
emulsifier partially supplanted 
the manufacturing procedure, hence 
only certain stabilizing agents are used 
the water phase. 

view the fact that this mate- 
rial oil-in-water emulsion which 
bodied (viscosity increased) the 
degree that may troweled onto 
vertical wooden surface coatings 
difficult envision that chemical 
change has been made the oil phase 
the penta-petroleum mixture. Keep- 
ing mind that the oil phase the 
internal dispersed phase, the con- 
cept explained clearly Sutheim 
(10): 

“The viscosity emulsion dic- 
tated three main 
viscosity the external phase, the 
phase-volume ratio, and the particle 
size. is, however, rather inde- 
pendent viscosity the internal 
phase. This may surprising but 
you consider that the dispersed 
droplets are thoroughly isolated 
the enveloping film, you will under- 
stand that the viscosity what 
inside the envelope can hardly in- 
fluence the viscosity the outside. 
fact, from thin liquids like ben- 
zene, semi-solids like rubber 
hydrocarbons, oil-in-water emul- 
sions can made which have prac- 
tically the same viscosity, provided 
that the factors having real in- 
fluence the viscosity are kept the 
same. 


With the viscosity the external 
phase water phase the decisive fac- 
tor and one that can easily con- 
trolled, the mechanism Woodtreat 
becomes more easily understood. For 
oil-in-water emulsions there are 
number swelling bodying agents 
which impart high viscosity low 
concentrations. Thus can obtain al- 
most any desired consistency the 
external phase without altering the 
over-all properties the emulsion. 
Hydrophilic colloids make the ma- 
jor portion the bodying agents 
which might used. The stable com- 
position Woodtreat relies ma- 
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jor amount chemically unmodified 
oil and penta (87%) dispersed 
minimum amount water which con- 
tains the necessary protective colloids 
and stabilizers. 


Oil Phase Penetration: The use 
penetrating coating compositions 
means new method treatment. 
For years there has been demand 
for method in-line treatment 
utility poles and this end some 
proprietary materials have, when ap- 
plied properly, afforded extended serv- 
ice the pole (8). the main, these 
materials have been paste materials 
containing pentachlorophenol (2), 
creosote, combination water- 
soluble salts asphaltic base ma- 
terial (1). 

One the principal shortcomings 
the more viscous materials has been 
the fact that gain the high viscosity, 
actual modification the penetrating 
phase has often occurred. Metallic 
soaps, bentonite, and colloidal silica 
are few the basic materials in- 
corporated these products. Colloidal 
silica, for example, will absorb and 
hold paste form large quantities 
oil. When applied utility pole, 
however, the retentive power the 
colloidal silica still exists, and 
result little the preservative solu- 
tion released for diffusion into the 
wood. Here the preservative coating 
functions mechanical barrier 
agents deterioration, but does not 
always give the desired interior pro- 
tection the item which the coat- 
ing was applied. 

contrast, the emulsion principle 
previously discussed connection 
with Woodtreat affords unrestricted 
movement the oil phase. the 
water evaporates from the surface 
the coating, the droplets dispersed 
preservative solution coalesce and the 
liquid diffuses into the wood. Pene- 
short period time, the depth de- 
pending upon the moisture content 
and condition the wood. the 
same time, protective film formed 
the water-phase components, which 
minimizes evaporation the car- 
and helps keep the emulsion coat- 
ing place. 

Fig. illustrates the 
proposed mechanism for the oil-phase 
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movement. Laboratory tests have indi- 
cated that the preservative portion 
Woodtreat penetrates wood high 
moisture content well seasoned 
wood, although when the moisture 
above fiber saturation, the absorp- 
tion appears take place slower 
rate. possible explanation for this 
phenomenon might that the wa- 
ter evaporated from the surface 
the emulsion, some this loss 
compensated for movement wa- 
ter from the wood into the emulsion’s 
continuous water phase, 
placing that lost through evaporation 
simply increasing the volume the 
continuous phase. data have been 
obtained yet substantiate this 
although some phe- 
nomenon does function allow pene- 


tration wood containing water 


above the fiber saturation point. 

Emulsion Applications: Davis (4) 
has utilized bodied penta-petroleum 
emulsion the pest control field for 
several years. result, certain 
amount application service 
data covering this application existed, 
although data 
were not available. 

During the subsequent development 
commercial product, application 
information for treatment timbers 
place well for other purposes 
was essential step the product’s 
development. addition further 
development work leading the use 
such product for the pest control 
field and/or for the treatment exist- 
ing structures, ground work has been 
laid for the utilization Woodtreat 
for the following: in-line treatment 
utility poles; ground-line treatment 
sterilization the new location; treat- 
ment pole butts when new higher 
ground lines are established; treatment 
woodpecker holes and tops 
standing poles; retreatment salvaged 
poles, crossarms, and timbers; treat- 
ment new holes and gains poles 
and crossarms; and treatment field 
cuts made new, treated timbers and 
piling. 

this potential market, the in- 
line treatment utility poles and the 
treatment existing structures afford 
the two extreme conditions where ef- 
fectual results might evaluated. For 
this reason the scope this pa- 
per present test data which would 
indicate the value this new coating 
composition well the efficiency 
these specific uses. 


and Field Tests 
In-Line Treatment Utility Poles 


For the ground-line treatment 
poles, rather important property 
emulsion-type formulations 
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minimum loss due soil penetration. 
After one month’s exposure open 
holes, much 90% the emul- 
sion remained intact. view this 
property the coating, theoretically 
the wrapping bandaging poles 
after ground-line treat- 
ment should not necessary. Actual 
tests indicate this the case. Some 
ground-line penetration sterilize the 
soil probably has beneficial effect, 
but comparison with the usual 
penta-petroleum solutions, appears 
that the Woodtreat formula will hold 
the preservative ingredients 
wood surface long enough 
superior penetration and load- 
ing the coated wood with the 
preservative. 


Utilities maintaining large 
small plant should seriously con- 
cerned with the increased costs re- 
placing poles line. The vulnerable 
point for most poles the ground 
line where decay and, lesser de- 
gree, termites cause failure, although 
the rest the pole may condi- 
tion for many more years’ service 
(3, 8). The initial pressure full- 
length treatment poles with penta 
creosote accordance with present 
standards guarantee extended 
service life for new poles. However, 
there are now many treated utility 
poles that were installed the 
that are perhaps beginning ap- 
proach the end their predicted 
service life and which should criti- 
cally inspected. Pole line inspection 
provides excellent immediate means 
checking the condition indi- 
vidual pole. these inspection reports 
are evaluated year after year, 
treatment can provided 
for any series group poles where 
decay failures the ground line are 
beginning show prominently 
the records. Many poles will, 
course, removed for causes other 
than decay. However, where the in- 
spection reveals incipient decay the 
ground line, the obvious answer this 
problem, and postpone the costly 
pole replacement, excellent and 
effective re-treatment the pole 
the ground line and one that can 
done easily and economically. 


The portion this report dealing 
with poles covers only the initial test 
results ground-line applications 
the emulsion. 


Ground-Line Test Treating Pro- 
cedure: order determine the 
effectiveness Woodtreat for the 
groundline treatment standing poles 
the proper application technique, the 
following field testing was conducted 
through early November 1955. Quan- 


titative analyses the borings were 
finished mid-December. 


Matched untreated 
cedar pole stubs feet length 
and unmatched creosoted Southern 
pine stubs were used this test. These 
pole stubs were from local Union 
Electric Company yard and were from 
poles that had been service for 
undetermined number years and 
then removed for causes other than 
decay failure. The cedars had origi- 
nally been butt-treated but the butts 
were not included this test nor 
the original creosote retentions knowr 
for the Southern pine poles. 


All pole stubs were place 
ground October and back-filled 
They were then ailowed come 
approximate equilibrium with the soi 
moisture emulsion applicatior 
was made until October 14. Weathe 
Bureau statistics for the St. Louis are: 
for that period were follows, show 
ing rain inches: 


October October .03 

ctober Trace October 
October .26 October .03 
October .62 October .23 
October .27 October 
October Trace October 


The fact that the pole stubs 
placed the side hill would 
perhaps have provided good drainage 
under different conditions, but the re- 
cent disturbed soil seemed trap 
the water mud holes around each 
pole. The rainfall figures are given 
indicate that the results obtained 
were not under ideal conditions 
with dry wood; the loosely packed soil 
readily transferred the rainwater the 
stubs. The results hereafter reported 
show considerable difference re- 
sults below the ground line versus 
borings taken above the ground linc. 
That another indication that the 
poles had taken considerable mois- 
ture from the muddy ground. 

each row there was one section 
from the same cedar poles 
the pine poles were not 
Whether there was higher low 
average moisture content the grour 
line and below than actual 
this service area the same date 
undetermined. However, for the 
poses testing, the conditions 
proximated actual service sufficient 
that the results are significant. 


There were pole sections 
the ground—four Western 
cedar and two creosoted Southern 
four rows with the pine 
bottom. The October applicatio 
were follows: 


Four cedar and two creosot 
pine stubs were treated with two 
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lons each Woodtreat and back-filled 
immediately. 

Four cedar and two creosoted 
pine stubs were treated with two gal- 
lons each Woodtreat and were 
back-filled later after the oil-bearing 
solution dissipated from the surface 
the poles. 

Four cedar and two creosoted 
pine stubs were treated with two gal- 
lons each Woodtreat, wrapped with 
polyethylene, and 
immediately. 

Four cedar and two creosoted 
pine stubs were treated with two gal- 
lons penta-petroleum solution 
immediately. 

This treatment was carried out 
order that each four matching pole 
was treated the above four methods 
that comparisons could made us- 
ing wood from the same pole. The 
preparations 
sponding recommended 
field practice were follows: 

spade, trough was dug out around 
the pole section approximately 
inchés deep and inches wide 
ground-line level. This was 
done pressing the spade down 
along the pole and pressing the earth 
away from the pole surface without 
removing any the loosely back-filled 
earth. 

The Woodtreat was applied with 
with all checks and splits care- 
filled smoothed over. This 
b.ad preservative coating the 
surface extended about inches 
the ground line and the 


work shows thin wooden paddle 
etter than trowel. 


Fig. 2.—As Woodtreat was being applied Oct. 14, 1955. 


Fig. 3.—Ten days after Woodtreat application. 


bottom the holes troughs. The 
amount applied this manner being 
difficult control, any balance the 
two gallons was poured into the hole 
and spread evenly. 

The two gallons the Wood 
using modified sprink- 
ling can, were poured against the pole 
stubs about 11/, feet above the ground 
line and the preservative allowed 
run down into the trough. The penta- 
petroleum solution was poured slowly 
around the pole that was di- 
rected into the checks and that the 
trench did not overflow. 

Fig. shows the four lines pole 
stubs the side the hill slope 
the treatment applications were 
pragress. Fig. shows the pole stubs 
about ten days after the application. 
Fig. close-up the freshly ap- 
plied Woodtreat, and Fig. shows the 
coating reduced thin surface film 
about ten days later. 


Ground-Line Test Treating Re- 
sults—Untreated Western Red Ce- 
dar: All Western red cedar pole stubs 
this test were bored one month after 
treatment. Twelve borings evenly 
spaced around the pole and taken 
avoid checks splits were obtained 
the ground line; inches 
above grade, and inches be- 
low the ground line. total 
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borings for each pole stub). Compo- 
site samples the borings each 
level and given depths from the 
surface were made and then analyzed 
for penta content the first half inch 
some cases, the second half inch 
other cases, and/or both the first 
and second half inches respectively 
per results reported Table 
total analyses were made the 
cedar the lime ignition method 
(AWPA Standard 

Blank borings were analyzed prior 
the treatment learn whether these 
poles had been treated. Since negative 
chloride readings were obtained, was 
reasonable assumption that the poles 
had not been treated. The four 
matched stubs from each the poles 
son the composite results obtained 
each method. 

The readings vary between the poles 
series and due the depth 
the sapwood, but generally they are 
the same order with regard back- 
filling immediately vs. 
filling and/or wrapping, and also the 
Wood type applica- 
tion. The averages the half-inch 
level 0.753, 0.920, and 0.598 
pound penta per cubic foot wood 
with all the emulsion applications 
are well above the minimum 
tions 0.50 pound penta required 
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Fig. 4.—Close-up Woodtreat immediately 


Standard TD-100 the Edison 
Electrical Institute for full length hot 
and cold submersion processes. Inci- 
dentally, that retention the standard 
for the incised butt sections cedar 
poles, and the pole stubs sections 
this emulsion application test were 
not incised. 

The penta retentions the second 
half inch, principally heartwood, are 
indicative good, heavy, deep pene- 
tration and not just surface loading. 
phenomena noted was the tendency 
the oil creep the poles above 
the bands emulsion application. 
The best average results the first 
half inch were obtained with Wood- 
treat where the back-filling was de- 
layed. The retention was 0.920 pound 
penta per cubic foot. Next was the 
immediate back-filling with 
tion 0.753 pound, and the poorest 


after trowel application. 


the wrapped stubs with 0.598 


pound retention. 

The second half-inch reading for 
wrapped stubs showed slightly bet- 
ter than the delayed back-fill, but the 
immediate back-filling was best all. 
With greater number applications 
and borings, the three methods would 
probably average out more closely and 
the differences not appear 
significant enough justify the extra 
expense wrapping cedar poles after 
the coating application delaying the 
back-filling operation. 

The consistently lower retention re- 
sults below ground may indicate that 
some the oil and penta dissi- 
pated into the soil, but more probably 
that the wetter wood more resistive 
treatment and the penetration 
slower. Another factor noted the 
time the borings were taken below 


Method Application and Material Used 


Fig. 5.—Close-up Woodtreat ten days after application. 


Table PENTA PER CUBIC FOOT WHEN WOODTREAT AND WOOD PRESERVATIVE WERE APPLIED 
THE GROUND LINE UNTREATED WESTERN RED CEDAR POLE STUBS 


ground was that the Woodtreat 
level had not completely 
the wood soil and probably 
greater retention would have been 
effected the borings had been taken 
later. However, the consistently higher 
results above the ground iine indi- 
cate that the coating not too 
ible rain wash-off volatilization. 
comparison, the penta retention 
sults obtained the Woodtreat ap- 
plication are four seven times 
great for the penta-petroleum solu- 
tion application the first half inch, 
and four five times great the 
second half inch. 


Ground Line Test Treating Re- 
sults—Creosoted Southern Yellow 
Pine: The sampling these pole 
stubs was carried out the same for 
the Western red cedar. attempt 
was made analyze these pole stubs 
for their creosote content 


Poles from which 6’ 


Wocdtreat: back filled 


Woodtreat: back filled 


Woodtreat: wrapped and 


B-Wood Preservative 


immediately after gel dissipated back filled Solution (5%) 
were obtained lime ignition Above Below Above Below Above Below 

inch 0.750 0.420 1.310 1.120 0.587 0.999 0.648 0.405 0.828 0.191 0.122 
2nd inch 0.223 0.167 0.228 0.115 0.187 0.075 0.105 0.115 0.060 0.010 0.008 
Ist inch 0.530 0.346 1.160 1.140 0.625 1.030 0.662 0.483 0.562 0.193 0.230 0.245 
2nd inch 0.035 0.025 0.025 0.060 0.020 0.038 0.070 0.038 0.070 0.013 0.005 
2nd inch 0.045 0.032 0.055 0.052 0.005 0.048 0.063 0.075 0.013 0.027 0.0 
2nd inch 0.030 0.015 0.063 0.022 0.058 0.075 0.033 0.040 0.020 0.022 
Average 2nd inch 0.059 0.086 0.072 0.058 0.055 0.078 0.053 0.061 0.014 0.016 
Average retention ground 
below and above 2nd inch 0.076 0.024 0.062 0.014 0.008 0.015 
Average inch 0.640 0.383 1.235 1.130 0.606 1.025 0.655 0.444 0.695 0.192 0.176 0.2 
Average retention ground 
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Table PENTA PER CUBIC FOOT OBTAINED WHEN WOODTREAT AND WOOD PRESERVATIVE WERE APPLIED 
THE GROUND LINE CREOSOTED SOUTHERN YELLOW PINE POLE STUBS 


Method Application and Material Used 
Woodtreat: back filled 


B-Wood Preservative 


Woodtreat: back filled Woodtreat: wrapped and 
back filled 


Poles from which immediately after gel dissipated Solution (5%) 
matched stubs Level assayed 
were obtained ignition Ground Below Above Above Below Above Above 
\% inch 1.100 0.725 1.030 1.270 0.645 1.100 1.095 0.625 0.890 0.212 0.052 0.312 
2nd \&% inch 0.152 0.084 0.100 0.404 0.152 0.340 0.316 0.408 0.204 0.048 0.004 0.040 
F. ckiowtanisantckecey 2nd &% inch 0.232 0.192 0.224 0.496 0.564 0.264 0.328 0.468 0.204 0.028 0.008 0.076 
A erage retention___-__-_-_- 2nd % inch 0.191 0.138 0.162 0.450 0.358 0.302 0.322 0.438 0.204 0.038 0.006 0.058 
retention total 
-round below and above 2nd \% inch 0.194 + 0.032 0.370 = 0.068 0.321 + 0.005 0.034 


criginal preservative retention creo- 
was unknown. Borings were made 
aud analyzed prior the Woodtreat 
applications confirm the negative 
readings the chlorides that 
could sure there would in- 
terference later with the subsequent 
penta readings after the Woodtreat 
the penta-petroleum solution applica- 
tions. Table shows the results ob- 
tained analyses these borings. 


The stubs were not from the same 
pole length, nor were they series 
stubs from the same pole, the 
case the Western red cedar poles. 
However, average 0.37 pound 
penta per cubic foot was obtained 
the second half inch where the 
back-filling was delayed and 0.321 
where the emulsion coating was 
wrapped. Those two average retentions 
penta for the second half inch are 
both well above the minimum require- 
fication for pressure treatment 
Southern pine poles with pentachloro- 
phenol. The result obtained with im- 
mediate back-filling was 0.194 pound 
penta average for the second half 
inch, but rather probable that 
analysis from more treated stubs would 
give higher average. 

Again, noted with cedar stubs, 
there was considerable volume the 
emulsion left the holes below 
ground due slower penetration 
the wet wood. Undoubtedly higher 
readings the below-ground portion 
these poles would have been ob- 
tained later date. Although there 
was color dye additive the 
Woodtreat used for these applications, 
within few days was noted that 
the emulsion coating was turning black 
the outside the poles and before 
had chance penetrate the wood. 
This indicated some sort transfer- 
between the remaining creosote 
the pole stub penta- 
roleum coating the outside 
pole. This may may not sig- 
but would seem demon- 
that the residual creosote and 
solution the surface 
are compatible. Certainly the 
creosote not resistive the 
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penetration dissipation the penta- 
petroleum solution within the pole. 
Creepage was also observed the 
creosoted pole stubs above the band 
the Woodtreat coating. 

Again, the results obtained the 
Woodtreat applications were much su- 
perior the retentions penta ob- 
tained the application the penta- 
petroleum solution. the second half 
inch, the retentions were times 
great and for the first half inch 
about times great for the 
solutions. 


Treatment Existing Structures 


order determine the effective- 
ness Woodtreat penetrating dry 
lumber that which would represent 
the conditions existing structures 
encountered, for example, the pest 
control operator, the following labo- 
ratory tests were conducted to: show 
the relative penetration properties 
various thicknesses Woodtreat vs. 
some the superficial methods ap- 
plication, and obtain relative value 
this type application terms 
equivalent brush coats. These tests and 
the results therefrom were 
tended represent average treat- 
ment, but were carried out solely for 
comparative purposes. 


Procedure: Matched 2-inch 
8-inch 2-foot flat-grain, clear South- 
ern yellow pine, Douglas-fir and red 
oak sections average density were 
utilized measure end, tangential, 
and radial penetration. The moisture 
content the wood ranged from 10% 
14%. Where end penetration was 
observed, the flat- and edge-grain 
surfaces were sealed with three coats 
water dispersion polyvinyl 
acetate. Where side penetrations were 
studied, the end grain was sealed 
similar manner. The solution used 
for the brush treatments was pen- 
tachlorophenol range oil kero- 
sene carrier typical solutions used 
the pest control field. 


End Penetration: Two brush coats 
were applied the end grain one 
end test specimen, ten brush coats 
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the other end. Brush coats were ap- 
plied the rate two each day 
eight-hour intervals. The subsequent 
matched pieces were treated with 
brush coats; three-minute dip; 
and thickness Wood- 
treat, respectively. 


Radial and Tangential Penetra- 
tion: the individual matched sec- 
tions, 10, and brush coats the 
penta solution were applied for com- 
parison against section treated 
three-minute dip and those treated 
with applications Woodtreat 1/16, 
that the thicknesses Woodtreat 
would near uniform possible, 
the calculated volume was applied 
weight basis and spread evenly 
possible with trowel. The brush 
coats were flooded liberally. Thirty 
days after application, the specimens 
were sectioned and analyzed. 

Quantitative Analysis: Using the 
lime ignition method determine 
chlorides calculated penta, the sec- 
ond, fourth, and sixth inches end 
penetration were analyzed. The first 
second and third inch from 
four different borings made com- 
posite sample one sample from each 
the three levels the flat grain 
surface. The same procedure was car- 
ried out the edge-grain surface, 
making total six assays from each 
two-foot section. Prior zoning for 
analysis the treated sections were 
scraped and brushed avoid con- 
tamination from any surface crystalli- 
zation the water 
which might have contained some 
trapped penta. 

Results: Tables and show the 
retained pounds penta per cubic 
foot the various levels. The reten- 
tion pattern would predicted 
for these three species wood, with 
pine showing the heaviest loading 
followed oak and fir that order. 
The analytical work revealed that 
half-inch thick end-grain application 
Woodtreat all species studied 
best the superficial methods, which 
this case was brush coats. With 
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the exception pine, the 1/16, 
and inch treatments followed 
comparable pattern. For one reason 
another, the pine the 1/16 and 
inch levels failed measure 
the and brush coats. Conserva- 
tively speaking, could concluded 
that one Woodtreat end-grain appli- 
cation inch thickness would 
penta solution. 

Analysis determine and 
edge-grain penetration penta 
vealed that little 1/16-inch 
thick coating Woodtreat was supe- 
rior brush coats the penta 
solution pine, fir, and 
mens the three 14-inch levels. 

Although the preceding work was 
conducted with continuous film appli- 
cations the bodied emulsion, has 
been subsequently demonstrated that 
mechanical applicators (Fig. 6), which 
apply approximately 2-inch bands 
afford more effective means con- 
trolling application rate and also elimi- 
nate waste material. The equipment 
shown Fig. was obtained from 
the Alemite Company St. Louis. 
have tested equipment ranging 
price from $35 $1,000 and find 
much their applicable equipment 
can used for applying Woodtreat. 
With controllable flow and assorted 
sizes nozzles, bands 
able widths and thicknesses can 
obtained. 


Summary 


new method technique now 
exists for the treatment wood 


place. Employing the 


chemically unmodified 
penta-petroleum solution dispersed 
minor amount water containing 
emulsion stabilizers. The resultant vis- 
cous emulsion consistency that 
much one inch onto wood sur- 
faces. Such coating, through the 
evaporation the water phase, breaks 
down rate keeping with the 
absorption the preservative solu- 
tion the wood, thus acting 
reservoir for the treating solution. 


protective coating the external 
surface the emulsion formed 
the residual components the water- 
phase, ultimately minimizing evapora- 
tion the carrier and displacement 
the emulsion rain and/or other 
agents. Field laboratory 
corroborated actual commercial 
applications have 
effectiveness Woodtreat afford- 
ing deep, uniform penetration poles 
penta when applied the ground 


line poles place. Time-consuming 
wrapping the treatment unneces- 
sary and ease application im- 
portant consideration. 

Structural fir and pine 8-inch, 
representative that material encoun- 
tered the pest control field the 
applicators decay and termite con- 
comparative laboratory treatments, 
shown that thin single coat 
Woodtreat offers deep penetration 
the penta superior that which 
obtained with many brus 
solution. Application Woodtreat 
not limited brush trowel; 
chanical equipment also availab 
which allows the even distribution 
this penetrating composition. 
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Edge Grain___-_- 
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Edge Grain 


Table 3.—POUNDS PENTA PER CUBIC FOOT OBTAINED 
END PENETRATION STUDIES 


Flat Grain 


Sample 
Depth S. Yellow 


Application Inches Pine 


Min. Dip.* 


2 Brush Coats* 


10 Brush Coats* 


a 
a 


20 Brush Coats*_ 


thickness Woodtreat 


thickness Woodtreat 


thickness Woodtreat 


14” thickness Woodtreat 


Pounds of Penta per Cubic Foot 


20 Brush Coats* 
Edge Grain 
Red Oak 


-000 
-000 


Douglas-fir 


Flat Grain 


-000 
-000 -000 


0.10 -004 


Edge Grain 


Flat Grain 


.000 . 008 
Edge Grain 
.000 
.000 .008 
Flat Edge 
.000 .000 
.000 .000 


Thickness Woodtreat 


- 080 -048 
.009 .000 
- 000 -000 


-072 -143 
-012 -050 
-013 -036 


Edge Grain 


Flat Grain 


*These applications with a standard penta wood preservative 5% penta in 


range or kerosene oil type solvent. 
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Thickness Woodtreat 


Thickness Woodtreat 


Sample 
Depth 
Inches 


Pounds of Penta per Cubic Fi 
Red 


So. Pine Doug.-fir 


0.050 
-006 
-000 


-020 
-000 
-000 


-048 
-000 
-000 


-000 
-000 


-090 
-021 
-000 


-078 


-021 
-009 


-219 
-021 
-021 


-036 


-024 
-009 


036 


*These applications with a standard penta wood preservative 5% pen 


range or kerosene oil type solvent. 


4 
2nd 
2nd 
3rd .004 
2nd .068 
3rd 14” .048 
.070 
.050 
Ist %” 896 6) 
000 
.016 3rd 1%” .288 ; 
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Discussion 


John Reno (Pacific Lumber Co.): 
Has this new method been tested with 
the inclusion water repellents and, 
so, effective when applied the 


Fig. application 
Woodtreat. 


ends green wood which then air 
dried kiln dried 

Mr. Van Allen: Various water repel- 
lent combinations have been worked 
with minor degree with interest- 
ing results, however extensive pro- 
has been undertaken yet. The 
emulsion form that are employing 
here would not improve 


any wax sealer functions only 


nois): You mentioned that not 
necessary wrap and back-fill, but 
Table shows best results here. 

Mr. Van Allen: Table covers the 
creosoted yellow pine which were not 
matched; hence were not justified 
drawing such conclusions the 
case the matched Western Red 
Cedar stubs. 


George Fahlstrom (Osmose Wood 
Preserving Co.): call attention the 
fact that these test pole stubs were 
aerial sections and dry, not true ground 
line sections. Have you field data 
actual inline poles. 


Mr. Van Allen: The test sections 
were placed the ground considera- 
ble length time before treatment. 
Subsequent rainfall excess one 
inch recorded this paper, resulted 
conditions which could described 
anything except favorable. Where 
the mud was removed from around 
the poles, the below-ground area 
appeared saturated. Admittedly, this 
might not the same thing pole 
place for years. However, have 
treated green southern yellow pine 
with exceptionally good results, al- 
though the length time for penetra- 
tion occur course increased. 


The Oscillating Pressure Method 


Wood 


HUDSON 


Consulting Chemist, Spartanburg, 


and 


STEN HENRIKSSON 


method for preservative impregnation woods resistant 
treatment the usual pressure processes described. The process 
utilizes rapid cycling pressure and vacuum obtain penetration 
preservative salts aqueous solution into unseasoned wood. 
Pressure oscillated between 115 psi and inches vacuum, with 
the period between cycles gradually lengthened. Underlying physi- 
cal involved treatment wood this process are 


discussed. 


IDEA IMPROVING the pene- 
trability wood liquids the 
use fluctuating pressure has been 
Proposals for use 
pressure have ranged from 


F sented at Session II], Wood Preservation, 
Tenth National Meeting, June 1956, 


frequencies. The only method appli- 
cation pulsating pressure that has 
gained any commercial importance 
far the double-Rueping 
which used Europe for treatment 
beech crossties (1) and limited 
extent this country for treatment 
oak crossties (2). 

some species wood are easily pene- 


Chemical Engineer, Boliden Mining Co., Skelleftehamn, Sweden 


trated while others can only pene- 
trated with difficulty, all, wood 
anatomists (3) (4) have pointed out 
that the numerous microscopic 
like structures called pits which 
line the walls wood cells can act 
like check valves impede liquid flow. 
some species, the port holes are all 
closed circumstances peculiar the 
action which takes place drying. 


The Authors: Hudson holds A.B. from 
Wofford College and M.S. from Wiscon- 
sin, with research for latter degree carried out 
the Forest Products Laboratory. was 
employed chemist and later director 
Co., before entering the con- 

Henriksson graduate chemical engi- 
neer from Royal Institute Technology, Stock- 
holm, Sweden. currently Head 
cal Research Laboratory, Boliden Mining Co. 
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Fig. 1.—Oscillating pressure method plant. 


Such species are relatively impenetra- 
ble. others the check valves are 
closed the force the flow 
liquid against the swinging gates 
injected into the wood that liquid 
flow reduced the time flow 
lengthened. When the check valves 
are closed, the wood said have 
aspirated tori. 


This explanation 
impenetrability (the torus being the 
structure wood cell wall corre- 
sponding the porthole cover and 
“aspirated” meaning that closed) 
ingenious one which supported 
the results many studies fluid 
flow wood (5(6) (7). These studies 
have shown that when liquid 
forced through section wood 
given pressure, the 
through given time interval de- 
creases the longer the flow continues. 
However, after the liquid has passed 
one direction for long time and 
the flow has decreased substantially, 
the direction flow reversed, the 
rate flow will rapidly increase until 
flow the original direction. flow 
continues the new direction, will 
decrease before. The increase 
flow fits with the check valve idea 
since reversal flow would open the 
closed swinging gates. The subsequent 
decrease flow explained the 
fact that the gates come rest against 
other seats positioned the opposite 
side the cell wall. The structure 
the bordered pits the cell wall be- 
tween which the torus positioned 
meets all the requirements for such 
double-acting check valve. 
the patness this explanation, 
many observations indicate that may 
not the true one least that 
there are other unknown factors which 
also exert important influence 
penetability wood. Three exam- 
ples such observations are: 


The number aspirated tori 
found easily penetrated section 
coast Douglas-fir was reported 


average 92% while specimen that 
was much more difficult penetrate 
had average 99% the tori 
aspirated(8). This small difference 
could hardly credited with having 
caused the large difference permea- 
bility observed. 

Recent studies the structure 
bordered pits with the electron micro- 
scope show many cases numerous 
wart-like protuberances scattered over 
the pit walls (9). Remember that the 
pit walls are supposed serve valve 
seats for the tori. The wart-like pro- 
tuberances should give leaky check 
valves, yet they occur species that 
are difficult penetrate well 
those that are easy penetrate. 

The phenomenon decreasing 
rate flow with time has been ob- 
served with membranes materials 
parchment paper, 
(11). None these have structures 
them that could said corre- 
spond the tori the bordered pits 
wood cells. 

Regardless the explanation 
why, the efficacy reversal the 
direction flow re-establishing the 
original high rate flow permea- 
ble woods well established fact, 
which has tended strengthen the 
widespread belief that the use fluc- 
tuating pressures would improve pene- 
tration woods that are difficult 
treat ordinary means. While the 
double-Rueping process uses only one 
repetition pressure and vacuum, 
was proposed early the beginning 
this century Boucherie(13) and 
later Polysu(12) use repeated 
cycles pressure and vacuum ob- 
tain penetration refractory species. 
Development the idea the point 
commercial application was accom- 
plished through the work Henriks- 
son the experimental plant the 
Boliden Mining Co. Skelleftehamn, 
Sweden 1946(5). 


Apparatus and Operation 


Equipment for impregnating wood 
the oscillating pressure method 
shown Fig. The impregnating 
cyclinder the usual type found 
wood preserving plants. The wood 
treated placed the cylinder 
which then filled with treating 
tion pumped from tank means 
pump When the cylinder 
filled with liquid, float valve closes, 
and the cylinder pressure rises 
about 115 psi when pressure 
ing valve opens allow liquid 
flow back tank Pump starte 
and automatic timing device 
activates the 4-way solenoid valve 
After predetermined time interva 
der pressure has reached 115 psi, the 
position the ports the 
valve changes and the liquid flow 
reversed that moving from 
cylinder through pump back 
storage tank. This quickly 
the cylinder. 


The float valve ball type 
seats top and bottom that when the 
liquid pumped from the 
closes the lower seat which 
entry air and allows 
noted that not necessary 
empty the cylinder establish this 
vacuum. Only relatively small amount 
liquid pumped out. After 
vacuum, the position the 4-way 
valve again changed that liquid 
pumped back into the cylinder. Any 
air that was withdrawn from the wood 
the preceding vacuum cycle 
eliminated from the cylinder through 
the float valve before the pressure 
115 psi. re-established. 


The reason that pumps and 
have individual circuits the 
tank prevent excessive mechanical 
heating the liquid the pipelines 
that would occur the same liquid 
re-cycled for long periods. 
experimental units, has been found 
satisfactory use single pump, 
versing its direction produce ‘he 
changes pressure. 


The device used for activating 
4-way valve can cam pattern 
suitable instrument. The type 
control used the Boliden Co. 
film which are bands black 
posed emulsion alternating with 
clear film. This passed 
photocell and source light 
nected with relay circuit whch 
changes the position the 
valve. Spacing the dark and 
bands the film based 
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rable 1.—COMPARISON RESULTS OBTAINED TREATMENT SPRUCE AND PINE THE OSCILLATING PRESSURE METHOD 
AND THE CONVENTIONAL FULL CELL METHOD 


Preservative found Analysis Sapwood Calculated Moisture 


Solution Arsenic Found Calculated Per cent 
Diameter Method of in Sapw Depth Remainder of A . 
ree Post Inches Ft. Inches Outer Initial Final 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
SPRUCE 
7.5 16.2 1.07 0.84 0.64 
6.6 OPM 16.6 1.21 0.89 0.43 
5.0 OPM 16.7 1.22 0.94 0.58 120 
6.5 13.5 0.39 0.02 Trace 151 
tere ears D 4.5 FC 13.0 5 Ee 0.38 Trace Trace 106 139 
7.2 19.3 1.1 0.21 Trace Trace 106 
5.9 14.4 0.26 Trace 0.01 107 
6.0 15.1 1.1 0.31 Trace Trace 126 
SCOTCH PINE 

7.3 OPM 25.6 1.4 1.12 0.63 0.35 
7.4 OPM 19.9 1.7 1.12 0.56 0.46 
7.9 OPM 30.6 2.8 1.70 0.97 0.63 
7.8 23.0 1.8 1.30 0.76 0.41 
© icoatnaudsios A 7.6 FC 14.2 1.4 0.28 0.11 0.03 57 88 
eS B 7.9 FC 19.9 1.4 0.39 0.14 0.13 42 83 
8.8 20.3 2.8 0.84 0.36 0.22 


*Solution retention does not reflect exchange treating solution for water wood that occurs OPM. 
+OPM pressure method—18 hr. treatment which pressure fluctuated between 115 psi and inches mercury for several hundred cycles. 
=Full cell process—1 hr. preliminary vacuum plus hrs. pressure 115 psi. 
§Moisture content calculated from initial and final weight per cubic foot; 26.8 ft. used for spruce; 30.4 lbs./cu. ft. for pine. 


cal considerations involving the depth 
wood penetrated, magnitude 
pressure used above atmos- 
pheric and depth vacuum, well 
processing various kinds wood 
this method. 


the start the treatment, 
complete cycle from pressure above 
atmospheric vacuum and back 
pressure above atmospheric requires 
about minute. During this 
the pressure higher than atmospheric 
about 30% the time and below at- 
mospheric the remaining 70%. the 
cycles are repeated, they are gradually 
lengthened until the end the run 


pared with. the usual 
impregnation. 


Preservatives Used 


Preservatives used with the process 
are usually aqueous solutions inor- 
ganic salts. Liquid organic compounds 
organic solids dissolved suitable 
solvents may also used for treat- 
ment wood this method. 

Sweden the impregnating solu- 
tions employed have been principally 
two improved modifications 


‘den salt known and 


The compositions these salts 
follows: 


dium sulfate the wood also lowers 
the electrical resistance which un- 
desirable poles carrying electric cir- 
cuits. The improvements gained 
and over the original 
den salt are, lower leachability, lower 
corrosiveness, and higher 
resistance. 

Treating solutions for use with the 
oscillating pressure method 
water produce solution about 
total salt. The solutions are used 
temperatures below 120° pre- 
vent premature formation the in- 
soluble arsenates which 
temperatures will precipitate sludge. 


the proportion the time when the Arsenic 34.0% 
ater of constitution __ 5 4 
cycles that the end the pressure 


above atmospheric about 85% 
the time (approx. 514 minutes) and 
below atmospheric the remaining 15% 
(approx. minute). 


Green wood large cross-section 
that difficult treat requires about 
hours for impregnation during 
which about 400 cycles pressure 
and vacuum are used. With dry wood 
small cross-section that easy 
hours used with the 
cycles repeated about 

‘ood impregnated the 
can either green, partially 
green wood that the greatest 
obtained with the 
pressure method com- 


These salts undergo 
tions the wood which may ex- 
pressed thus: 

1.4 CrO, 0.9 MeO 

=1.4 CrAsO, 0.3 

indicates the metal ions copper 
zinc. 

The compounds chromium arsenate 
and copper and zinc arsenate formed 
products the reaction are insolu- 
ble and are deposited the wood 
where they function highly efficient, 
virtually non-leachable preservative 
agents. will noted that this reac- 
tion produces inactive products 
which remain the wood, does the 
original Boliden salt which forms so- 
dium sulfate. Sodium sulfate from the 
preservative standpoint inactive. So- 


EST PRODUCTS JOURNAL 


Experimental Tests 


Table shows the results series 
tests which the oscillating pres- 
sure method was used impregnate 
green round posts spruce 
excelsa) and scotch pine (Pinus silves- 
tris). Also shown the table are the 
results obtained mated posts cut 
from the same trees and processed 
the full-cell method. 

The trees from which the posts were 
cut were delivered the treating plant 
with the bark keep them moist. 
Just before impregnation, the bark 
was removed. 

The two spruce trees used were cut 
into four posts each. These posts were 
about inches diameter and 94.5 
inches long. One set the posts was 
impregnated the oscillating 
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% OF SPECIMENS HAVING AseOs CONTENT 
SHOWN ON HORIZENTAL AxiS 


%AseOs 
ARTTHMETIC “STANDARD 
MEAN DEVIATION 


1.50 


0.89 
0.64 


% 


Fig. 2.—Distribution sapwood timbers from commercial charges treated 
the oscillating pressure method. 


sure method(OPM) and the other 
the full-cell(FC) method. 

The four pine trees were cut into 
two posts each and one set four 
posts was impregnated the OPM 
and the other FC. These posts 
were about inches diameter and 48.5 
inches long. 

The posts were impregnated with 
solution containing approximately 
1.4% preservative. 

Impregnation OPM was carried 
out for hours, during which the 
pressure the treating cylinder fluc- 
tuated between 115 psi and inches 
mercury vacuum for several hun- 
dred cycles. The duration cycle 
fluctuation (starting 115 
sure, going inches vacuum, then 
returning 115 psi) about min- 
ute when the treatment begins. the 
end the run, the fluctuation cycle 
about minutes. 

Full-cell impregnation was begun 
with hour vacuum. The cylinder was 
then filled with solution and the pres- 
sure raised 115 psi, which was main- 
tained for hours. 

Comparison the averages, shown 
Table for the four spruce posts 


treated OPM with those treated 
the process shows the following: 

There was little difference the 
gain weight due absorption 
solution the wood treated the 
two methods. The average OPM 
was 16.8 15.1 

With concentration 1.4% 
salt the solution, multiplication 
the above values for solution retained 
0.014 would indicate that the solid 
0.24 and 0.21 
the first footnote (*) the table, 
there exchange treating solu- 
tion for water the wood when OPM 
used that gain weight the 
posts can not used true indica- 
tion retention. 

More exact values for retention 
preservative are shown columns 7—9 
Table The retention given 
terms per cent As,O, found 
analyzing the sapwood portion discs 
cut from the posts after treatment. 
Since analytical tests indicate that the 
various constituents are absorbed 
the wood the proportions that they 


Table RESULTS OBTAINED THE OSCILLATING PRESSURE AND FULL CELL METHODS TREATMENT 
SCOTCH PINE VARIOUS STAGES SEASONING 


are present the solution, close 
approximation the total salt can 
obtained from the As,O, figures 
dividing them 0.36 because S—25 
contains 36% 

this means, the total salt retained 
the four spruce posts was 

2.4%, and this times the weight 
cubic foot spruce, 26.8 
gives retention 0.64 ft. 
S-25. This about times 
tion shown column and the 
centration 1.4%. This method 
calculation applied the As,O, foun 
tention value only about half that 
dicated the solution retention. 
penetration solution probably 
counts for this discrepancy. 


The exchange treating 
for water the wood makes 
essary add additional salt 
solution between charges when 
charges are being treated the 
lating pressure method. 

Columns Table show fur 
the amount found the 
three zones the sapwood. This 
true also the case the pine, but 
the difference less striking because 


the pine had undergone sufficient dry- 


ing before was treated that better 
penetration was obtained the 
method than would have been the case 
had been thoroughly green. 

Table shows comparative results 
obtained scotch pine varying 
stages seasoning when impregnated 
with K-33 the two methods. 
guide for judging the satisfactoriness 
treatment, has been recommended 
that the three zones the sapwood 


should contain minimum amounts 
As,O, follows: 


Outer of 1.0% 


Number 
Type 
Specimens of 
Tested Timber Seasoning 
(1) (2) (3) 


12 Round Dry 
12 Round Dry 
Round Dry 
Round Dry 
13 Round Partly seasoned 
13 Round Partly seasoned 
Round Partly seasoned 
16 Round Partly seasoned 
2 Cross-ties Freshly-cut 
2 Cross-ties Freshly-cut 
6 Cross-ties Freshly-cut 
6 Cross-ties Freshly-cut 
14 Cross-ties Freshly-cut 
14 Cross-ties Freshly-cut 


*OPM Oscillating Pressure Method. 
+FC Full Cell Method. 
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OPM* 1.3 
1.4 
OPM 1.6 
1.6 
OPM 2.2 
2.2 
OPM 2.0 
2.3 
OPM 1.8 
1.9 
OPM 1.9 
1.9 


Preservative Found by Analysis of Sapwo 
Arsenic Calculated as As 20; 


Impregnating Depth of Solution 
Time Treating Sapwood Retention Remainder | { 
Hours Process Inches Ibs./cu. ft. Outer 14 Second !3 Sapwood 

(4) (5) (6) (7) (8) (9) 


0.97 0.68 0.48 
0.93 0.70 0.59 
1.39 0.90 0.65 
1.26 0.96 0.84 
0.94 0.71 0.45 
0.79 0.45 0.35 
0.87 0.51 0.36 
0.54 0.17 0.08 
0.74 0.40 0.26 
0.39 0.07 Trace 
0.72 0.46 
0.19 0.03 0.05 
1.36 0.92 0.71 
0.64 0.31 0.21 
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Table shows that satisfactory treat- 
nent dry wood was obtained 
hours. Partially seasoned round 
required more than hours 
methods, while hours was re- 
treat green cross-ties the 
Fourteen hours was insufficient 

satisfactory treatment green 
also show that the greatest im- 
ovement the OPM over the 
experienced when green 
impregnated. 


Commercial Treatments 


The accompanying photographs 
commercial scale OPM treating plant 
Skelleftehamn which has been 
operation since 1951. Approximately 
million board feet spruce and 
pine have been processed OPM 
this plant. The treating schedules used 
are follows: 


Number 
oscillating 
Time pressure 
hours cycles 


Green wood, large 406 
Green wood, small cross-section 14 281 
Partially dry 161 
Dry wood, large cross-section __ 4 81 
Dry wood, small cross-section __ 2 41 


Fig. shows the distribution 
the sapwood OPM im- 
pregnated timbers which were sampled 
the commercial plant during 1955. 
The samples were taken from sawn 
lumber, posts, poles, 
The sapwood from each sample was 
divided into three zones, the outer 
1/3, the second 1/3, and the remain- 
ing 1/3. These zones were analyzed 
for arsenic means spectrograph 
and the results reported As,O,. 
frequency analysis revealed 
negative skew the data indicated 


top right. 


4.—Commercial oscillating pressure treating cylinder with 
capacity. Ball float valve and pressure regulating valve are 


Fig. 3.—Yard OPM treating plant Sweden. 


(background) Boliden salt-treated lumber. 


the fact that the percentile val- 
ues the curves Fig. are about 
0.14 percentage point below the 
arithmetic means shown 
form Fig. For example, the 
arithmetic mean for the outer zone 
1.50% As.O, while the 50% point 
the curve for the outer zone shown 
Fig. 1.36%. 

Based the statement made above 
that satisfactory treatment requires 
least the outer zone, 
Fig. shows that less than 20% 
the specimens tested were non- 
conforming. The second zone shows 
28% non-conforming the basis 
0.5% minimum while 22% 
the inner zone values are non- 
conforming the basis minimum 
0.2% for that zone. course, 
recognized that preservative reten- 
tions wood have never been speci- 
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fied such rigorous basis, that is, 
requiring minima for more than one 
zone. Thesé comparisons are given 
merely show how closely the treat- 
ing results approach the ideal that has 
been set up. similar statistical data 
are available for conventional methods 
treatment for comparisons. 


Cost Treatment 


The equipment for the oscillating 
pressure method costs only slightly 
more than that required for treatment 
air seasoned wood the full cell 
process. Since OPM impregnation can 
carried out satisfactorily green 
wood, comparison with conventional 
processes should made 
basis. this case the OPM plant 
equipment cost much less than for 
full cell plant equipped for treatment 
green wood. The latter would re- 
quire boiler plant supply heat 
for steaming artificially drying the 
green wood well vacuum and 
condenser system. The OPM plant re- 


Fig. 5.—Pump room commercial OPM plant. Pump foreground 
for above atmospheric pressures, with pump for vacuum cycles 
behind it. Process control instrument partly hidden motor 
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quires one extra liquid pump, special 
ball check valve, and automatic 
process control device for oscillating 
the pressure. These items for cylin- 
der feet diameter feet 
long would cost less than $5000. 

Operating costs the are low 
since green wood can treated with- 
out preliminary conditioning. treat- 
ing green wood, the process does have 
the disadvantage requiring long 
periods for impregnation, 
hours. However, since the operation 
leave automatic control, the cost 
would less than that steaming 
other conditioning operations. 

Just the full cell process, the 
cells the wood are completely filled 
with liquid when impregnated 
the oscillating pressure method. The 
cost re-drying will therefore 
about the same for the full cell 
Method the treated wood 
dried before use. 

The overall cost treatment 
green wood with S-25 K-33 the 
oscillating pressure method would 
about $25 per thousand board feet 
the This includes the cost 
the chemical but not the cost 
re-drying. The cost would about 
the same for other water borne salts 
like chromated zinc chloride 
man salt these are used for OPM 
treatments. 

Experimental tests with the oscil- 
lating pressure method will carried 
out the this year. Since the 
process offers promise means 
treating species that are 
sistant treatment, number re- 
fractory western conifers like Engel- 
mann spruce and 
will included the tests well 
the refractory heartwoods eastern 
white oak and red gum. 
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Discussion 


Lindgren (U. Forest Prod- 
ucts Laboratory): there evidence 
that improved heartwood treatment 
also obtained 

Mr. Hudson: Most the experi- 


mental work reported was done 
round wood that the sapwood was 
the outside. treated well. There 
was some penetration the under- 
lying heartwood. Experimental work 
done this country this year 
will carried out sawn specimens 
with heart faces well round 
specimens. 


Higgins (Michigan State Un:- 
versity): Can wood treated this 
manner given rougher 
Would this like chemical 

Mr. Hudson: No, this process 
not one designed improve 
Chemical drying chemical 
high concentrations salt, urea, 
sugars the drying surface low 
the vapor pressure water there 
that excessive drying out does not 
place cause checking. The 
ing pressure method process 
signed improve penetration, 
drying. 

Eldon Behr (Chapman 
green wood, what relative 
there between penetration this 
method and diffusion? 

Mr. Hudson: Penetration this 
method much more rapid thin 
would take place simple diffusion. 
The rapid oscillations pressure and 
vacuum tend force the impregnat- 
ing liquid into the wood, removing 
from the cells and part the sap 
which they contain. 

How can the cylinder 
emptied one minute? 

Mr. Hudson: The cylinder not 
emptied. Only few gallons need 
removed create vacuum. 

Has this same process been 
used hardwood? 

Mr. Hudson: No, tests are still 
made. 
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The Effect Boring Speed and Feed 
Rate the Strength Glued Dowel 


Joints 
ROBERT HOYLE, JR. 


Research Assistant Forest Utilization, State University New York 


College Forestry, Syracuse, 


The relationships RPM and feed speed the production 
well machined holes for dowel joints have been studied for one 
tool and three species wood. The role tool heating deter- 
mining proper tool operating conditions discussed. RPM had 
greater influence dowel joint strength than feed speed chip 
thickness. The need high speed steels for improved tool life 


indicated. 


Introduction 


CHINING contains few references 
the wood boring process. Consider- 
able interest this machining process 
exists those wood products indus- 
tries where boring important 
operation. Tool costs and 
hole quality are important factors 
the profit picture for these manufac- 
turers. Tool costs are directly related 
wear and tool life, while hole wall 
quality may affect losses work 
process well final performance 

The smoothness the hole wall 
surface produced boring tool 
affects the strength the glue bonds 
joints using dowels round ten- 
considered movable joints bear- 
ings and the exposed features some 
products. 


Purpose the Study 


During the past few years, several 
aspects the wood boring process 
have been under investigation. One 
the dependent variables has been the 
quality the hole walls. The actual 
effect this surface condition the 
strength dowel joint seemed wor- 
thy study. Throughout the wood 
industry there are two schools 
thoucht the preparation surfaces 
for One holds the belief 
that roughened surface enhances 
bond while the other sup- 


ited at Session IX, Wood Machining, 


FPR ith National Meeting, June 4-7, 1956, 
le, 

zree from Cornell University, M.S. 
utilization from State University 


nachining research the New York 
orest llege. 


ports the contention that smoothly fin- 
ished surfaces which permit thin glue 
lines lead superior chemical adhe- 
sion. the effect surface condition 
should found insignificant over any 
fairly wide range chip thickness, 
the selection appropriate boring 
speeds and feed rates for any applica- 
tion would have considerable latitude. 

This investigation was undertaken 
determine the effect boring tool 
speed and chip thickness 
strength glued dowel joints ten- 
sion. encompasses both the effects 
hole wall roughness 
heating. 


Summary 


Extensive tests were made de- 
termine the effect boring speed and 
feed speed the strength glued 
dowel joints. These two machine vari- 
ables influence joint strength through 
their effects hole wall surface rough- 
ness and overheating charring 
the wood. 

The experimental work 
formed specimen holes bored 
1620, 2880, and 4430 rpm. Feed rates 
were controlled produce chip thick- 
ness 1/128, 1/64, 1/32, and 1/16 
inches. 

Species wood tested were sugar 
maple, Acer saccharum; oak, 
cus borealis; and northern white pine, 
Pinus strobus. All dowels were yellow 
birch, Betula lutea, having nominal 
diameter inch. polyvinyl ace- 
tate adhesive was used making the 
dowel joints. 

The results showed that hole wall 
surface quality affected both the 
thickness the chips removed the 
boring tool and its rotational speed. 


The effect chip thickness 


wall smoothness important fac- 
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tor contributing the strength 
dowel joints northern white pine. 
This result believed 
general condition for low density spe- 
cies wood. This effect less im- 
portant the boring sugar maple. 
Sugar maple dense wood rela- 
tively uniform structure and the effect 
increased chip thickness wall 
roughness less pronounced than for 
lower density species species having 
bands low density springwood. The 
strength dowel joints sugar ma- 
ple was not greatly reduced the 
chip thickness was increased. Red oak, 
which has bands porous spring- 
wood, showed somewhat lower dowel 
joint strength when holes were bored 
feed speeds produce large chip 
thicknesses. However, this effect was 
not great. 


The above relationships between 
chip thickness and dowel joint strength 
were influenced, masked, the 
effect boring speed. The strengths 
dowel joints holes bored iden- 
tical chip thicknesses, but different 
spindle speeds, were not the same. 
Joint strength, for constant chip thick- 
ness, showed general 
value the highest boring speed, 
compared the 1620 and 2880 rpm 
speeds the case sugar maple. 
However, for the red oak and north- 
ern white pine specimens, joint 
strengths for holes bored 1620 and 
4430 rpm were reduced below the 
values obtained 2880 rpm. This 
relationship showed highest joint 
strength the intermediate speed, 
which was attributed temperature 
effects due the balance between heat 
generated cutting and heat dissipa- 
tion into the tool bit and the wood. 
more detailed discussion appears 
under the heading Affecting 

Spindle speed has greater influence 
joint strength than does chip 
thickness. 

strength joints made with spiral 
grooved and plain dowels was 

Some observations regarding im- 
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VARIOUS CHIP THICKNESSES USED BORING HOLES 
Fig. effect chip thickness hole roughness. 


proved tool design are included this 
report. 


General Considerations 


Hole Wall Roughness: The physi- 
cal condition the hole wall surface 
related the feed rate the tool. 
any given tool rpm, the roughness 
the wall surface increases the 
feed rate increased. The thickness 
the chips shavings cut bor- 
ing tool any given rpm directly 
proportional the rate feed the 
tool into the wood. The chip thick- 
ness can computed 
formula: 

where 
chip thickness, inches 
feed rate, inches per minute 


tool rpm 
the tool 


The effect chip thickness wall 
roughness illustrated Fig. The 
scribing marks the hole wall are 
due the action the spurs. 
large chip thicknesses, the Spurs pene- 
trate more deeply into uncut wood 
each revolution the tool than when 
chip thicknesses are small, illustrated 
Fig. 

Conventional spur bit designs 
not provide gullet space accommo- 
date the material severed the spurs. 
The spurs not remove chip but 
merely scribe furrow the wood 
the periphery the tool, somewhat 
advance the main cutting edges. 
The wood fibers are severed prevent 
the main cutting edges from tearing 
them from the hole 
These severed fibers are bent and com- 
pressed inward toward the center 
the tool and are subsequently cut away 
the main cutting edges. This bend- 
ing and compressing action imposes 
stresses the spurs deflect them 
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outward. the penetration the 
spurs great, high feed rates, 
this stress evidently deflects the spurs 
sufficiently compress and deform 
fibers the hole wall, leaving 
rough surface condition. 

Since the penetration the spurs 
directly related the feed rate, 
seems quite natural that the conditions 
depicted Fig. occur they do. 
fact the spurs may assume perma- 
nent deflection after extended pe- 
riod operation high feed rates, 
particularly when boring dense species 
wood. Spurs which were damaged 
under such conditions are shown 
Fig. 


Fig. 3.—The spurs this boring bit were 
permanently bent overheating and stress- 
ing boring yellow birch 1/16-inch 
chip thickness. 


DASHED LINE is 
BIT POSITION ACTER, 
ONE-HALF REV, 


LOW FEED RATE HIGH FEED RATE 


Fig. 2.—Penetration spurs into wood 
periphery the hole. 


Goodchild? reports that fibers 
cling the leadings edges 
This would also cause rough 
walls. The cutting action spurs ex- 
poses them severe stress and 
tional heating conditions which use 
rapid wear and blunting. 

The foregoing discussion has cen 
limited the consideration fer- 
ent chip thicknesses resulting 
feeding the tool into the wooc 
various rates—for single speec 
rotation. specific chip thickness can 
maintained. For example, double 
spur bit will cut 1/64-inch 
1200 rpm and 37.5 inches per 
feed rate, 2400 mand inches 
per minute, and 3600 rpm and 
112.5 inches per minute. However, 
the quality feature which affected 
the rpm used overheating the 
wood rather than surface roughness. 
scorching the wall surface. 


Overheating and Charring the 
Wood: interesting note that, 
low rpm (600 rpm), the hole wall 
quality was dependent only chip 
thickness affected roughness. 
Heating effects were unimportant. 
speed the heat generated the 
cutting action was readily absorbed 
the tool and dissipated into the chuck 
the atmosphere. great tempera- 
ture rise the wood was 
However, tool bit 
enough develop substantial bit 
temperatures, the heating effect 
ciated with the speed used 
matter for serious consideration. 
lieved that 300 400° its 
general location. 

present poor appearance, which may 
More important the fact that 
wood has little strength ched 
wood may have surfaces glaz 
flowed lignin, either which 


wood. Forest Products Research 
London. 
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Fig. wall surfaces which have been 
overheated, scorched, and charred. 


Wood which has been exposed high 
such extent that the bond 
the wood-glue interface unable 
develop full strength, even though 
visible evidence charring 
present. 

Figure illustrates series hole 
surfaces produced conditions caus- 
ing overheating and charring. 
though overheating without charring 
cannot always detected visually, 
detectable low strength glued 
dowel joints, tested tension. 


Design Experiment 


The experimental design consisted 
testing glued dowel joints three 
species wood, using one dowel size, 
two dowel types, one adhesive, and 
one boring tool. The independent vari- 
ables were the boring conditions. Ten 
specimens were prepared for each spe- 
cies each the conditions described 
Table The dependent variable 
was strength the glued dowel joint 
tension. total 720 specimens 
were required. 


Test Specimens 


Test specimens representing three 
species wood were used the ex- 
periment. The dimensions are shown 
The test blocks were sugar 
0.65), red oak (mean specific gravity 
and northern white pine 
specific gravity 0.33). All 


ular forces play important role 
bonds. The bond 
stronger than that between polar 
polar molecules. Normal wood con- 

ood surfaces become non-polar, the 
the molecular bonds 
the overall wood-glue 


gravities are based weight and 
hen oven dry. 
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HOLES IN BCTH BLOCKS 
Deer 


LOAD 


YELLOW DOWEL 
x 25" Lone. 


TEST BLOCK 


Fig. 5.—Dimensions test specimens. 


the load blocks were sugar maple. 
Both plain and spiral grooved dowels 
were used. They were all made from 
yellow birch, with nominal diameter 
inch, inches long, and with 
chamfered ends for distance ap- 
proximately inch from each end. 
All material used the tests was con- 
ditioned equilibrium moisture 
content per cent. 


Random samples each dowel type 


showed difference between major 
and minor diameters 0.0036 inches 
for the plain dowels, and 0.002 inches 
for the spiral grooved dowels. The 
mean diameter the plain type dow- 
els was 0.384 inches. For the spiral 
grooved dowels this was 0.381 inches. 

provide clearance between the 
holes and the dowels, bit was ground 
0.391 inches. Thus the difference 
between hole size and dowel size was 
0.007 inches for the plain dowels and 
0.010 inches for the spiral grooved 
dowels. These clearances are about 
midway between 1/128 and 1/64 
inches, slightly less than the clear- 
ance reported Nearn for high 
strength joints using diameter 
dowels. 

The holes the test blocks were 
bored perpendicular the grain, with- 
out particular regard the orientation 
the annual rings. 


Boring Tool 


double spur machine bit with 
brad point (Greenlee Tool Co. No. 
177 Spur Machine Drill) was used 
this experiment. This 13/32-inch di- 
ameter bit was ground 23/64-inch 
(0.3906) diameter the full length 
the shank. The helix and cutting an- 
gles were both degrees. 

The specimens were bored 
hydraulically fed drill press con- 
trolled feed speeds. electric stroke 
timer was used check all feed 
speeds. The specimens were bored 
continuous succession permit the 


phey, 1953. The strength dowel joints 
affected hole size and type dowel. 
Jour. of FPRS HII (4): 14-17, 72. 


Table 1.—RPM—CHIP THICKNESS COMBIN- 
ATIONS USED THE EXPERIMENT 


RPM 1620 2880 4430 
Chip thickness, inches 1/128 1/128 1/128 

1/64 1/64 1/64 

1/32 1/32 1/32 

1/16 1/16 1/16 


LOAD BLOCK 


Fig. 6.—Method load application. 


tool come equilibrium oper- 
ating temperature, simulating produc- 
tion boring. 


Wood-Glue Bond 


polyvinyl acetate adhesive was 
used for these tests. was applied 
the holes and the dowels with 
brushes. The dowels were inserted 
into the load blocks depth one 
inch. After four-day cure, these as- 
semblies were inserted into the test 
blocks depth one inch. 
additional five days were allowed for 
curing the joints, after which the speci- 
mens were broken tension. 


Test Procedure 


Tension testing was performed 
Riehle 5,000 universal testing ma- 
chine. The load blocks 
tween the grips shown Fig. 
The test grips were connected the 
testing machine yoke through 
versal joint. slotted fixture, shown 
Fig. permitted alignment the 
specimens the vertical position 
the load was applied. The rate load- 
ing was 0.25 inches per minute. 
Breaking loads and per cent wood 
failure were recorded for each 
specimen. 


Results and Discussion 


The size each sample group was 
ten specimens. some instances fail- 
ure occurred the load blocks 
the dowel between the 
and test blocks. Since were only 
interested the performance the 
glue joint the test block, all such 
failures occurred outside the test 
block were eliminated analyzing 
the results. 

accomplish this, the sample 
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BREAKING LOAD - POUNDS 


BREAKING LOAD- 


CHIP THICKNESS - INCHES 
Fig. 7.—Breaking load vs. chip thickness for 
sugar maple with plain dowels. 


2660 


BREAKING LOAD - POUNDS 


CHIP THICKNESS - INCHES 
Fig. 8.—Breaking load vs. chip thickness for 
sugar maple with spiral grooved dowels. 


1400 


CHIP THICKWESS - INCHES 
Fig. 9.—Breaking load vs. chip thickness for 
red oak with plain dowels. 


BREAKING LOAD - POUNDS 


° 
CHIP THICKNESS - INCHES 
Fig. 10.—Breaking load vs. chip thickness for 
red oak with spiral grooved dowels. 


BALAKING LOAD - PouNnos 


CHIP THICKNESS - INCHES 


Fig. 11.—Breaking load vs. chip thickness for 
northern white pine with plain dowels. 
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group sizes for all rpm-chip thickness 
classifications each the dowel- 
species groups were reduced when 
necessary, exclude failures occurring 
outside the test blocks. The sample 
groups were reduced six specimens, 
random methods, for sugar maple 
with plain dowel joints, and for sugar 
maple and red oak with spiral grooved 
dowels. The red oak groups with plain 
dowels and the northern white pine 
groups with both plain 
grooved dowels were not reduced 
size because load block failures 
dowel failures outside the test block 
developed. 

The possibility joint failures 
the load blocks was recognized 
planning the experiment and sample 
groups ten were selected assure 
final group sizes least five. This 
procedure was necessary permit us- 
dowels. longer dowel would have 
inches the load block and would 
probably have eliminated 
failures. The dowel failures between 
blocks would have remained prob- 
lem. The dowel length was 
standard size from our sources 
dowel supply, whereas longer 
dowels were not readily available. 


Chip Thickness Effects: Detailed 
statistical treatment results not 
included this report. The six analy- 
ses variance are summarized 
Table These analyses show that 
there was significant difference be- 
tween breaking loads due differ- 
ences chip thickness, for the sugar 
maple specimens with either plain 
spiral grooved dowels. The graphs 
breaking load versus chip thickness 
Figs. and might well 
series horizontal lines, one for 
each rpm. 


The breaking loads the red oak 
differences due chip thickness, for 
the plain dowels. However high 
level significance was displayed for 
the red oak specimens 
grooved dowels. These results are pre- 
sented graphically Figs. and 10. 


400 


400 


BREAKING LOAD - Pounds 


200 


CHIP THICKNESS - INCHES 
Fig. 12.—Breaking load vs. chip thickness 
for northern white pine with spiral grooved 
dowels. 


The graphs Fig. show consistent 
trends strength loss with increasing 
chip thickness. This effect not great 
and the significance indicated the 
analysis variance due principally 
the marked change 
load between 1/128- and 1/64-inch 
chip thickness the 2880 and 
rpm data. The change joint strength 
due chip thickness certainly not 
great magnitude the range 
ered this study. The trend, 
ever, definite. 

shown Table show that significant 
differences breaking loads attributa- 
ble chip thickness are present for 
northern white pine joints made with 
either type dowel. Northern hite 
pine low density species and un- 
dles fibers tear more easily f:om 
the wall surfaces. This machining de- 
fect becomes increasingly severe the 
chip thickness increased. 

All the data was analyzed 
critically means tests. 


Effects Speed Rotation: 
outstandingly consistent result was the 
position the 2880 rpm curve 
Figs. through 12. The joint 
for specimens bored 2880 rpm were 
usually higher than the strength the 
specimens bored 1260 and 4430 
rpm. The boring rpm was found 
influence joint strength 
extent than did the chip thickness 
hole wall roughness. The data Ta- 
ble shows that significant differences 
breaking load are more common 
when results are compared with 
spect rpm than when compared 
basis chip thickness. 

Breaking load versus results 
are presented graphically Figs. 
through 18. The analyses variance 
for the sugar maple specimens 
showed significant effects rpm 
the breaking loads (Figs. and 
14). Detailed analysis tests was 


Table 2.—SUMMARY ANALYSES 
VARIANCE BREAKING LOADS FOR 
THE SIX DOWEL TYPE-SPECIES 
COMBINATIONS 


Source of Variat on 


Species and chip tween iter- 
Dowel Type thickness rpm ction 
Sugar maple— 
Red oak— 
Northern white pine— 


N.S. =No significant difference the cent 
level. 

All significant results were also significan’ 4t the 
1 per cent level except sugar maple, spiral ooved 
dowel (between rpm) which was the 
2 per cent level. 
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interpreted indicate loss 
strength 4430 rpm. This was 
strongly evident for the plain dowel 
The data for the spiral grooved 
joints sugar maple was sig- 
real strength loss 4430 
for the 1/64-inch chip thickness 
However, view the signifi- 
differences between breaking loads 
for joints with the holes bored 
and 4430 rpm for other speci- 
involved this study, be- 
that the relationship strength 
loss higher boring speeds real 

The results plotted Figs. 
through for red oak and northern 
white pine show that highest break- 
ing loads occurred 2880 rpm. 

These results indicate that some op- 
timum boring speed exists for each 
species and that extremely high ex- 
tremely low boring speeds cause poor 
hole wall surfaces for glue joints. 
the three speeds used these tests, 
the 2880 rpm speed was the most 
suitable. 

believed that the relationship 
between rpm and breaking load has 
been established. worthy note 
that the superior joint strength for 
specimens bored 2880 was often 
quite appreciable. 


Factors Affecting Results: The 
factors hole wall roughness and 
overheating have been discussed under 
pected effect the roughness was 
reduced joint strength with increasing 
roughness the walls. This effect 
was found significant for the red oak 
blocks with spiral grooved dowels and 
the northern white pine blocks with 
either plain spiral grooved dowels. 
The lack significance this effect 
for the sugar maple 
attributed the high and uniform 
density the species and the heating 
effect associated with small chip thick- 
ness. This heating effect would coun- 
teract any favorable influence 
smoother wall surfaces small chip 
thicknesses. 

Wall quality smoother and more 
uniform over given range chip 
thickness for species, such sugar 
maple, which have high and uniform 
density, than for species low den- 
sity having considerable density var- 
lation. Red oak ring-porous wood 
with bands medium density spring- 
alternating between bands 
highcr density This fa- 
areas, particularly large chip 
ness feed rates. 

white pine low density 
with strength properties some- 
than the other two species 
The tear-out fibers along the 


hole wall greatly influenced chip 
thickness for wood this type. This 
can observed the appearance 
the holes and reflected the anal- 
ysis variance results for chip thick- 
ness vs. joint strength. 

reduced joint strength 
small chip thicknesses are attributed 
overheating. The heat balance the 
boring process helpful explaining 
these results. 

The temperature attained the 
tool depends upon the heat generated 
the cutting action and the balance 
between heat gained the tool and 
that lost the wood, the air and the 
boring spindle, chuck, and other ma- 
chine parts. 

the effect tool rpm excluded 
from the discussion, the heat gener- 
ated cutting will depend upon: 


(a) density and moisture content 
(b) chip thickness 

(c) duration cutting action 
(d) diameter the hole 

(e) depth the hole 

(f) design the tool 


The energy required cut wood 
related its density and strength 
properties. The moisture content affects 
the strength properties, which decrease 
with increasing moisture content. 
Moisture content was closely con- 
trolled and would have influence 
the comparisons results this 
investigation. 

For chips equal thickness, the 
heat generated boring high density 
species exceeds that for low density 
species. This must general state- 
ment because the number species 
studied date small. 

Chip thickness boring, other 
wood machining processes, has in- 
fluence the force required and 
the heat developed. The rate heat 
evolution increases with 
chip thickness since the work involved 
separating the chip directly 
lated chip thickness. One should 
recognize that the use feed speeds 
which produce extremely fine chips 
may result compression well 
cutting, with attendant high frictional 
heat. 

Some studies boring power vs. 
chip thickness have shown that the 
power vs. chip thickness curves are 
straight lines with positive intercepts 
the power axis. From this can 
seen that the total energy (energy 
equals power time) required 
bore hole definite depth greater 
for small chip thickness feed rates 
than for large ones. This reflected 
greater heat evolved for the small 
chip thickness boring operation. This 
seems reasonable since should take 
more energy reduce given amount 
wood fine chips than large 
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Fig. 13.—Breaking load vs. rpm for sugar 
maple with plain dowels. 


BREAKING LOAD - POUNDS 


Fig. 14.—Breaking load vs. rpm for sugar 
maple with spiral grooved dowels. 


BREAKING LOAD - POUNDS 


Fig. 15.—Breaking load vs. rpm for 
red oak with plain dowels. 


1400 


2000 
Fig. 16.—Breaking load vs. rpm for red 
oak with spiral grooved dowels. 


POUNDS 


N WHITE | 
PLAIN DaWELS 


BREAKING LOAD - 


Fig. 17.—Breaking load vs. rpm for northern 
white pine with plain dowels. 


Fig. 18.—Breaking load vs. rpm for northern 
white pine with spiral grooved dowels. 
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ones. This important point 
remember—although less energy 
used producing small chip than 
large one, the relationship not 
direct proportionality. more 
economical accomplish given cut- 
ting job with the largest chip thickness 
that quality considerations will per- 
mit, than resort fine chip thick- 
ness which will use more energy and 
develop more heat accomplishing 
acceptable result. 


The interrelationship chip thick- 
ness and duration cutting time 
the tool the cut) influences heat- 
ing the hole wall surface. any 
given rpm, low feed speed produces 
thin chip and the tool the cut 
for longer period time than 
would the case high feed speed 
was used. explained above, more 
heat evolved the former case 
the cutting action itself. Heat due 
friction between the side wall the 
hole and the tool, the severed chips 
the gullets the tool, prevails over 
more extended period time low 
feed rates. This allows more time for 
the wood the wall surfaces pick 
heat. 


Tool designs relieve purely fric- 
tional contact between the tool and 
the wood should present advantages 
from both the wear and heating view- 
points. 


The temperature rise the tool 
will depend upon its mass. For equiva- 
lent cutting angles and tool diameters, 
low mass tools will operate higher 
temperatures than tools with large 
mass. Low mass tools have less mate- 
rial heated, hence they attain 
greater temperatures for given 
amount developed heat. 


The portion the heat attributable 
the pure rubbing action the 
points and spurs would greater for 
small diameter spur machine bits than 
for large ones. The spurs 
may responsible for the major por- 
tion the heat generated small 
diameter tools. Some 
sults power attributable spurs 
and points one inch boring bits 
have been obtained 

Much the heat loss boring 
occurs during the periods between 
cuts, when the bit withdrawn from 
the wood. Boring tools operated 
high production rates run higher 
temperatures than those operated 
lower frequency. Long 
tween cuts facilitate cooling the 
tool and result lower operating 
temperatures. Short cooling 
lead high tool temperatures, high 
maintenance costs, short tool life, and 
poor quality holes for gluing purposes. 


6 See footnote 2 
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TOOL BIT TEMPERATURE - DEGREES F. 


Fig. 19.—Tool bit temperature vs. rpm for 
various chip thicknesses, using 
diameter bit yellow birch. 


The effect boring speed the 
shown Fig. 19. The data plotted 
this graph are from another investi- 
gation currently progress. These re- 
sults were obtained for yellow birch 
bored frequency holes per 
minute. They indicate that there 
probably optimum range boring 
corresponding minimum tool 
temperatures. 

explanation this behavior, one 
might consider that high rpm the 
heat generated rapidly and the time 
available for its dissipation short. 
High temperature gradients exist near 
the cutting edges and the point 
the tool. lower boring speed, the 
heat generated slowly and more time 
available for its dissipation. 

terms wood-glue joint 
strength, the tool temperature occur- 
ring high boring rpm would lead 
overheating, affecting the polarity 
the wood, and consequently the 
bond the wood-glue interface. This 
helpful explaining the reduction 
joint strength observed Figs. 
through 4430 rpm. However, 
does not explain the reduced strengths 
1620 rpm which appear Figs. 
through 18. 

possible explanation this re- 
duction joint strength low rpm 
may that, although the tool tem- 
perature reasonably low, the contact 
time between the bit and the wood 
long. This long exposure the heat 
the bit may well cause sufficient 
heating the wood affect polarity. 
This theory would indicate that opti- 
mum boring rpm would inter- 
mediate range between the high and 
low rpm used this investigation. 


Conclusions 


This investigation has shown that 
the surface quality the wall 
bored hole affected the thick- 
ness chips removed during the bor- 
ing process and the speed rotation 
the boring tool. The chip thickness 
has less effect physical roughness 
the hole wall for species high 
and uniform density than for species 
having low density material both 


springwood and summerwood, 
springwood areas alone. 


The ruptured fibers the wall 
faces low density species, bored 
with high feed speeds and large chip 
thickness, materially weaken the wood- 
glue bond dowel joints. Species 
having high and uniform density are 
less subject tear-out the hole wall 
fibers than low density species, 
thick chips are cut. Consequently the 
wood-glue bond doweled 
not materially weakened the hea vier 
cuts, species high density 
uniform structure. 

Boring rpm has greater 
the strength doweled joints 
does chip thickness. nal 
speed the tool shown ace 
dowel joint strength through its 
the temperature the wood. 


Low strength dowel joints red 
high tool rpm attributed the 
rapid generation heat cutting. 
This heat cannot conducted away 
fast generated, hence the 
tool temperature increases 
heats the wood. 


Low strength dowel joints bored 
low tool rpm attributed the 
long exposure the hole wall bit 
temperatures much lower than those 
attained the high boring speeds. 

Overheating affects the surface 
the wood and weakens the bond the 
wood-glue interface, presumably due 
its effect polarity the wood. 

the basis these tests, 2880 
rpm was the optimum boring speed 
and 1/64 1/32 inch was the opti- 
mum chip thickness range. These chip 
thicknesses correspond feed speeds 
180 inches per minute. This 
study was not intended establish 
definite optimum boring speeds. Such 
work would require collecting addi- 
tional data more closely spaced in- 
tervals over the range boring 
used this study, for more spccies, 
dowel sizes, tool styles, and depths 
holes. The primary purpose this 
work was explore the 
lationships and show where «ddi- 
tional research will yield useful 

Tests showed evidence 
significant difference between 
types (plain spiral 
their effect joint strength. 

Polyvinyl acetate adhesives 
lieved less sensitive hole wall 
roughness than most other 
ing glues. For this reason wou! 
likely that tests using other for 
the bonding agent might show 
chip thickness more strongly. 
vinyl acetate was used this 
dowel joint construction. 


The fact that boring speeds and 
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chi> thicknesses can influence joint 
strength should considerable in- 
research workers who are 
dowel joints evaluating glues. 
that hole boring speeds and 
should carefully selected and 
co: rolled preparing test material. 


Analysis the Lumber Planing Process: 


Associate Professor Research, Department Forest Products, Michigan State University, 


Acknowledgments 


The writer wishes express his 
appreciation for the able assistance 
Johnson, who carried out much 
the testing work and computation 
work for the statistical analyses. The 
help provided Dr. John Ya- 


Part 


PETER KOCH 


East Lansing, Mich. 


This study Part investigation pertaining the 
peripheral-milling process planing lumber. Some relationships 
were determined between cutterhead horsepower and various 
combinations specimen, cutterhead, and feed factors. Power 
demand curves were interpreted through comparison with simul- 
taneously taken one micro-second photos the forming chips. 
Secondary consideration was given the quality surface ob- 
tained. The cutterhead variables, feeds, and speeds 
are the range those commonly used industry, i.e., feed speeds 
500 FPM with cutterheads ranging 9-inch cutting-circle 
diameter and carrying knives. 


previous report funda- 
mental information pertaining the 
process planing lumber. The previ- 
ous report dealt with the influence 
the following factors: number 
jointed knives cutting, rake angle, 
clearance angle, cutterhead type, feed 
speed, depth cut, grain type, and 
moisture content. 

The report discusses cutter- 
head horsepower demand series 
six experiments with factors outlined 
follows: 

Test Able—Cutting circle diameter, 
number jointed knives cutting, 
per cent moisture content, and 
feed speed. 

Test Easy—Specific gravity, depth 
cut, and feed speed. 

Test between rotational 
axis cutterhead and direction 
feed, and depth cut. 

Test George—Direction cutter- 
head rotation with relation di- 
rection feed, and depth cut. 

Test How—Knife extension beyond 
face gib. 

Test joint, and depth 


cut. 


sented Session IX, Wood Machining, 
FPRS Ninth National Meeting, June 4-7, 1956, 
Asheville, 


ent requirements for Ph.D: degree 

Coll Forestry, Washington, Seattle. 
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The kinematics the process and 
testing technique, together with pre- 
liminary discussions specimen selec- 
tion, surface analysis, knives, and cut- 
terheads, are omitted from this report 
inasmuch this material 
ductory Part (4). 


Test Results and Discussion 


Test Able: This four-factor ex- 
periment was designed study the 
interaction the variables cutting- 
circle diameter, number jointed 
knives cutting, per cent moisture con- 
tent, and feed speed. 

The choice cutting circles was 
somewhat limited the necessity 
using identical gibs, rake angle, clear- 
ance angle, and knife extension the 
heads selected. For this reason, the 
variable cutting circle diameter was 
restricted the consideration only 
two values, i.e., 9.02 and 7.63 inches. 
might noted that both these 
diameters are popular 
planers and matchers industry. 

Having chosen heads slotted for 
eight knives, possibilities for numbers 
jointed knives cutting were limited 
eight, four, and two. use num- 
ber knives less than eight simply 
involved setting back the excess knives 
point where they would not touch 
the workpiece. The remaining knives 
were not rejointed after setting back 
the excess knives, and the resulting 
knife traces indicated that each case 
the joint remained good. 

The specimen was tested both dry 
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vorsky selection statistical meth- 
ods and interpretation results 
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and green. The dry specimen reached 
equilibrium moisture content 8.2 
per cent after several weeks the 
laboratory. The green specimen had 
moisture content approximately 
per cent. The procedure accomplish- 
ing cell wall saturation the green 
specimen pressure treating wa- 
ter for eight days approximately 
psi resulted the presence con- 
siderable free water the cell cavities. 
The per cent moisture content 
probably closer approximation 
green Douglas-fir sapwood moisture 
content than the heartwood 
which made the specimen. Between 
tests which extended over several days, 
the green specimen was submerged 
shallow water tank order pre- 
vent from drying out. 


Table 1.—RESUME FACTORS APPLYING 
TEST ABLE 


Variable Factors: 
Cutting-Circle Diameter in Inches; 9.02 and 7.63 
Number of Jointed Knives Cutting: 2, 4, and 8 
Percent Moisture Content (based on O. D. 
weight): 
Dry, i.e., 8.2 =0.4 
Green, i.e., 82.0 
Feed Speed in FPM: Average values 108, 204, 
306, 407, and 503 


Fixed Factors: 
Specimen: 

General Description: The test pieces consisted 
of two eighteen-foot-long 1 by 3’s ripped 
from the central portion of a single, dry (10 
percent M.C.), board. One these 
was pressure treated in water at approxi- 
mately 65 psi for a period of eight days to 
simulate the green condition. 

Species: Pseudotsuga taxifolia 

Wood Type: Heart 

Rings per Inch: 

Width Machined Surface: 0.798 

Angle of Annual Rings to Machined Surface: 
Dry specimen: degrees 
Green specimen: 30 +10 degrees 

Spiral Grain: %% inch per foot favoring feed 

Specifie Gravity: Based O.D. weight and 
green volume 0.446 +0.01, Based on O.D. 
weight and O.D. volume 0.482 +0.02 

Inclination of Diagonal Grain to Direction of 
Feed: None 

Cutterhead: 

Head Bodies: Jointer type slotted for 8 knives, 
9.02-inch cutting circle; Jointer type, slotted 
for 8 knives, 7.63-inch cutting circle 

Gibs: Concave face 

Knives: °¢-inch thick with corrugated back 

Rake: 30 degrees 

Clearance: degrees 

Knife Extension beyond Gib: 0.344+0.015 
inches 

Width Joint: 0.011 +0.002 inches 

Nominal RPM of Cutterhead: 3600 

Feed: 
Depth Cut: 0.0625 inches 
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Fig. 1.—Relative net horsepower require- 
ment for wood removal under Test Able con- 
ditions comparing 9.02-inch and 7.63-inch 
cutting-circle diameters varying feed 
speeds (ignoring factors moisture content 
and number knives). 


The feed speed was varied ap- 
proximately 100 FPM increments from 
100 500 FPM. While appar- 
ent that 100 FPM relatively slow 
feed speed for 8-knife machine, 
and that 500 FPM impractical 
high speed for 2-knife machine, the 
extreme range provides family 
data suitable for plotting and analysis. 
The fixed factors involved well 
the variable factors are outlined 
Table 

Photographs this test were limi- 
ted the green specimens machined 
with the 7.63-inch cutting-circle cutter- 
head, inasmuch rather complete 
set photographs had been taken 
the prior Test Dog which involved 
two the same variable factors, i.e., 
number knives and feed speed (4). 
Tne the horsepower re- 

Table shows the combination 
factors that produce satisfactory sur- 
faces previously defined (4). 
evident that high speeds with few 
knives have adverse effect the 
surface conditions. The 


mens provided the best surfaces under 
adverse conditions when compared 
dry specimens. The controlling defect 
for both green and dry specimens was 
the amount torn grain with con- 
siderable chip marking being evident 
both green and dry samples. Fuzzy 
grain was not important factor, and 
raised grain was evident any 
the specimens under any combination 
factors. 


perusal the tabulation 
graphs cutterhead horsepower data 
reveals that, summation all 
factor combinations, the 9.02-inch 
cutting-circle head requires 7.35 per 
cent more power than the 7.63 inch 
cutting-circle head (refer Fig. 1). 
The larger cutting-circle head required 
10.8 per cent more power green 
stock than did the smaller head. 
dry stock, the difference was not 
marked, being only 3.37 per cent. 

Because the 9.02-inch diameter head 
has 18.2 percent longer moment 
arm than the 7.63-inch diameter head, 
each knife the cut relatively 
shorter length time. Therefore, the 
increased moment nearly cancelled 
decreased knife time the cut. The 
compensation not complete, how- 
ever, because the length knife en- 
gagement the 9.02-inch cutterhead 
300 FPM and 1/16-inch depth 
cut 0.780 inches, compared with 
the 7.63-inch cutterhead length 
path engagement 0.726 inches un- 
der the same conditions (7), i.e., 
increase 7.44 per cent. 


Furthermore, the larger head has 
peripheral speed 8,150 FPM com- 
pared 6,900 FPM for the smaller 
head. This additional velocity increases 
the accelerational force exerted the 
chip forms and therefore raises 
the horsepower requirement. 


The knife path lengths previously 
mentioned are associated with aver- 
age chip thickness for the 7.63-inch 
cutterhead 0.01123 inches, and 


Table 2.—NET HORSEPOWER REQUIREMENT FOR WOOD REMOVAL 


FROM 


WIDE STOCK UNDER TEST ABLE CONDITIONS* 


Cutting-Circle Diam. Inches 


8.2% MOIST. CONT. 
---- 82.0% MOST. CONT. 


NET PER INCH 


NUMBER JOINTED KNIVES 


Fig. 2.—Net horsepower requirement for 
wood removal under Test Able condition: for 
9.02-inch diameter cutting-circle 
comparing green and dry requirements 
varying feed speeds and number ves. 


average chip thickness for the 
inch cutterhead 0.01045 inches 
decrease 6.9 per cent aver- 
age chip thickness. 

The 7.35 per cent more power re- 
quired the large cutterhead 
factors considered) attributable 
combination the following 


7.44 per cent increase 
length. 

An™18.2 per cent increase 
knife velocity (causing 
phasis power demand 
ential with green stock com- 
pared with dry stock). 

6.9 per cent decrease aver- 
age chip thickness. 


The effect the power require- 
ment varying number knives 
the head depends great extent 
the feed speed and the moisture 
content the specimen. 
quently made assumption 
power demand straight line func- 
tion the number knives em- 
ployed and that, under any given set 
feed conditions, doubling the num- 
ber knives will double 
dubious validity. dry stock 
evident with both cutting-circle diam- 
eters that horsepower 


Table 3.—COMBINATIONS FACTORS UNDER TEST ABLE CONDI- 


7.63 TIONS THAT PRODUCED SATISFACTORY PLANED SURFACES 
Dry Green Dry Green Cutting Circle Diam. Inches 
Feed Feed Feed Feed 9.02 7.63 
No. Net Speed Net Speed peed Speed 
Knives FPM FPM FPM FPM No. Knives FPM Dry Green Dry Green 

2 1.34 504 1.21 505 1.21 505 1.36 501 
1.08 407 1.31 408 1.03 406 1.08 409 
0.80 309 0.99 306 0.78 306 0.87 305 
0.59 206 0.67 203 0.55 204 0.65 203 
0.40 109 0.42 109 0.31 108 0.42 108 

1.27 505 1.38 504 1.32 507 1.30 500 4 
1.06 407 1.15 407 1.10 408 1.13 405 
0.81 307 1.08 306 0.73 304 0.97 306 = 
0.61 203 0.75 206 0.69 203 0.80 203 
0.46 108 0.63 109 0.43 107 0.58 107 108 * * * ' 

8__ 1.42 504 2.06 498 1.30 506 1.43 502 8 
1.24 404 1.70 409 1.20 406 1.46 404 es i 
1.03 305 1.46 308 1.09 305 1.32 305 
0.94 209 1.27 204 0.87 202 1.09 204 204 * * * ‘ 
0.75 108 0.93 108 0.74 108 0.90 108 108 * * * 24 


*Refer to Table 1 for resume of factors. 
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*Asterisk indicates satisfactory surface. 


OCTOBER, 


9.02 IN. 
aoo 


NET SUMMATION BOTH CUTTING 


NUMBER JOINTED KNIVES 


Fig. 3.—Relative net horsepower require- 
ment for wood removal under Test Able con- 
ditions comparing 82.0 per cent and 8.2 per 
cent moisture content specimens machined 
with varying number jointed knives 
{ignoring factors cutting-circle diameter 
and feed speed). 


number knives only low 
speeds, and then only roughly so. 
the feed speed increases, the power 
requirement becomes more nearly con- 
stant regardless the number 
knives employed. This illustrated 
Fig. The reason for this relation- 
ship was discussed more fully with the 
aid photographs the previous 
article (4). sufficient say here 
that the extreme advance splitting that 
takes place with few knives high 
speeds causes type higher energy 
chip deformation than that occurring 
when greater number knives 
used. 

With the green specimens, more 
marked proportionality between horse- 
power requirement and number 
knives noted. Figs. through 


NET SUMMATION BOTH CUTTING 
CIRCLES ALL NUMBERS KNIVES 


FEED SPEED FPM 


men! 
ditio 
cent 


net horsepower require- 
wood removal under Test Able con- 
comparing 82.0 per cent and 8.2 per 
content specimens varying 
(ignoring factors cutting-circle 
and number knives). 


Fig. 7.—Test Able. (A) Number knives: 


feed speed: 200 FPM; moisture content: 


green; cutting-circle diam.: 7.63 inch. (B) Number knives: feed speed: 400 FPM; 
moisture content: green; cutting-circle diam.: 7.63 inch. (C) Number knives: feed 
speed: 100 FPM; moisture content: green; cutting-circle diam.: 7.63 inch. (D) Number 
knives: feed speed: 200 FPM; moisture content: green; cutting-circle diam.: 7.63 inch. 
(E) Number knives: feed speed: 400 FPM; moisture content: green; cutting circle diam.: 
7.63 inch. (F) Number knives: feed speed: 500 FPM; moisture content: green; cutting- 


circle diam.: 7.63 inch. 


indicate that regardless the feed 
speed number knives employed, 
reasonably coherent chip formed. 
Due the increased plasticity the 
green wood, the chip less subject 
advance splitting, and hence logi- 
cal that for any given feed speed, 
fewer knives will require less power, 
for the reason that larger chip 
removed each knife, with corre- 
spondingly fewer chips and fewer 
fibers requiring severance. 

Figs. through show that the 
green specimens take significantly 
more power than the dry speci- 
mens. previously commented (4), 
part the explanation lies the fact 


DATA OBSERVED 


NET PER INCH 


NUMBER JOINTED KNIVES 


Fig. 5.—Net horsepower requirement for 
wood removal under Test Able conditions 
comparing and knife requirements 
for surface quality knife marks per 
inch using 7.63-inch diameter cutting- 
circle cutterhead machining both green and 
dry wood. 


PRODUCTS JOURNAL 


that the additional weight the green 
chip, due both its free and adsorbed 
water, increases the force necessary 
accelerate cutterhead velocity. 
Other things being equal, this increase 
force would directly proportional 
the increase mass the un- 
deformed chip. The change veloc- 
ity considerable, inasmuch 
conventional milling up-milling, 
{which applies this test), the stock 
and the undeformed chip are traveling 
FPM, whereas the knife which must 
pick the deformed chip travel- 
ing approximately 8000 FPM the 
opposite direction. The transition from 


PROJECTED 


NUMBER JOINTED KNIVES 


Fig. 6.—Net horsepower requirement for 
wood removal under Test Able conditions 
comparing and knife requirements 
for surface quality knife marks per 
inch using diameter cutting- 
circle cutterhead machining both green and 
dry wood. 
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NET PER INCH STOCK WIDTH 


SPEC. GRAV. BASED 
AND VOL. 


Fig. 8.—Net horsepower requirement for 
wood. removal under Test Easy conditions 
comparing 1/16, 1/8, and 3/16 inch depth 
cuts 150.5 FPM and varying specific 
gravities. 


attached undeformed chip with 
velocity —500 FPM unattached 
deformed chip with velocity 
+8000 FPM takes place within dis- 
tance approximately inch, the 
exact distance depending 
head and feed conditions. 

Considering all readings green 
and dry horsepower values, the green 
stock required 19.2 per cent more 
power than the dry stock. Using the 
9.02-inch cutting-circle head, the green 
specimens required 23.3 per cent more 
power than the dry specimens. Using 
7.63-inch cutting-circle head, the 
green samples took 15.0 per cent more 
power than the dry samples. 

diameter and feed speed are ignored, 
cutting green stock with two knives 
required per cent more power 
than cutting dry stock with two 
knives. With four knives the green 
specimens required 15.2 per cent more 
power than the dry specimens, and 
with eight knives the green stock re- 
quired 28.8 per cent more power than 


Table 5.—NET HORSEPOWER REQUIREMENT FOR WOOD REMOVAL 
FROM WIDE STOCK UNDER TEST EASY CONDITIONS* 


Table 4.—RESUME FACTORS APPLYING 
TEST EASY 


Variable Factors: 
Specific Gravity: Sixteen values from 0.334 
0.651 based O.D. volume and O.D. weight 
Depth of Cut in Inches: %, %, and %% 
Feed Speed in FPM: Average values: ‘159.5 and 
306.7 


Fixed Factors: 
Specimen: 

General Description: The test pieces consisted 
of sixteen different surfaced, dry, eighteen- 
foot-long 1 by 3’s of varying specific gravity, 
but with similar grain and annual ring ori- 
entation 

Species: Pseudotsuga taxifolia 

Wood Type: Heart 

Rings per Inch: Average 28, standard deviation 


Width Machined Surface: Average 0.778 
inches 

Angle of Annual Rings to Machined Surface: 
43 +18 degrees 

Spiral Grain: Average inch per foot favoring 
direction feed 

Percent Moisture Content (based on O.D. 
weight): 8.5 =1.1 

Inclination of Diagonal Grain to Direction of 

None 
Cutterhead: 

Head Body: Jointer type, 8-knife, 9.03-inch 
cutting circle 

Gibs: Concave face 

Knives: thick with corrugated back 

Number of Knives: 8 

Cutting-Cirecle Diamater in Inches: 9.03 

Rake: 30 degrees 

Clearance: 20 degrees 

Knife Extension beyond Gib: 0.33 inches 

Width of Joint: 0.008 + 0.003 inches 

Nominal RPM Cutterhead: 3600 


the dry stock. This illustrated 
Fig. 

Fig. illustrates that only feed 
speed and moisture content are con- 
sidered, green stock shows 
centage power penalty 500 FPM 
than does 100 FPM feed speed. 

typical chip from green speci- 
men shown Fig. 7B. The shaving 


taking place until the instant before 
the chip detached, which point 
the harder summerwood the annual 
rings splits slightly, giving the comb 
appearance shown. Fig. shows the 
abrupt deformation that takes place 
the chip result gib shape. 

Figs. and which show horse- 
power requirements with varying 
numbers knives but constant 
surface quality eight knife marks 
per inch, and constant depth cut 
1/16 inch, reveal approximate 
straight line relationship that can 
expressed 


Depth Cut i in Inches 


1 1 


6 8 
Average 

Speci- Feed Speed FPM 
men Specific - 
No. Grav.t 150.5 306. 150.5 
1 0.598 0.87 1.00 1.35 
_ 0.519 0.76 0.97 1.10 
= 0.516 0.88 1.09 1.35 
4 0.435 0.78 1.00 1.36 
5 0.443 0.88 1.16 1.41 
6 0.476 0.79 1.07 1.30 
7. 0.481 0.86 0.96 1.27 
Ss... 0.490 0.88 1.09 1.30 
0.474 0.70 1.07 1.32 
10 0.466 0.71 0.88 1.24 
11 0.527 0.80 1.23 1.45 
| ae 0.513 0.72 0.86 1.18 
13 0.383 0.71 0.84 1.20 
14 2 0.334 0.72 0.93 1.11 
15 0.540 0.93 1.19 1.41 
16 0.651 1.24 1.59 1.78 


*Refer to Table 4 for resume of factors. 
+Based on O.D. weight and O.D. volume. 
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Fee Speed ‘PM 
306. 7 


6 


Averag e 


Feed Speed FPM Speci- 


150.5 No. Grav.t 150.! 
1.73 2.23 0.443 
1.92 2.62 0.466 
1.84 2.49 0.474 
1.74 2.41 0.481 
1.86 2.34 0.490 
1.92 2.74 0.516 
1.60 2.14 0.519 
1.43 1.82 0.527 
1.46 1.88 0.540 
1.84 2.58 0.598 
2.24 3.04 0.651 


Average 
Feed Speed 


j 

5 FIC) | 
W 


SPEC. GRAV. BASED OD. 
AND OD. VOL. 


Fig. 9.—Net horsepower for 
wood removal under Test Easy 
comparing 1/16, 1/8, and 3/16 inch cepth 
cuts 306.7 FPM and 
gravities. 


where 
net horsepower requ 
ment per inch 
width 
constant having the 
values 
diameter diame er 
cutting-circle cutting-circle 
0.131 
green 0.175 0.163 


experiment was designed study the 
interaction the variables specific 
gravity, depth cut, and feed speed. 

The specimens involved were 
purchased dry, surfaced condi- 
tion and allowed reach equilib- 
rium moisture content 
cent. The specific gravity the speci- 
mens (based oven-dry weight and 
oven-dry volume) ranged from 0.334 
0.651. considerable effort was 
made select boards varying spe- 


Table FACTORS UNDER TEST EASY CONDI- 
TIONS THAT PRODUCED SATISFACTORY PLANED SURFACES* 


Depth Cut in Inches 


1 3 


78 
Ave Averag 
Feed FPM Feed Speed 
306. 7 150.5 306. 7 150.5 6.7 
* 


+Pased O.D. weight and O.D. volume. 
*Asterisk indicates satisfactory surface. 
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gravities but with otherwise sim- 

Readings were taken depths 
1/16, 1/8 and 3/16 inches. 
speeds 150.5 and 306.7 FPM 
were utilized. 8-knife, 30-degree 
circle head with concave-face gibs was 

pewer The combina- 
factors that produced satisfac- 
tory surfaces are shown Table 
observed that the combiration 
fast feeds with deep cuts has 
adverse effect quality surface. 
With these particular specimens, the 
creased somewhat with increase spe- 
cific gravity. Torn grain local areas 
diagonal grain accounted for most 
the surface defects, although speci- 
mens and which were somewhat 
resinous, were defective because ex- 
cessive chip marking. None the 
samples exhibited any fuzzy grain 
more than trace amount raised 
grain. 

Figs. and show the net horse- 
power requirements 150.5 FPM and 
306.7 FPM respectively for varying 
and varying depths 
cut. general, the power demand 
increases with specific gravity, but the 
relationship not clearly indicated. 

Fig. plot the average net 
cutterhead horsepower requirement for 
the two feed speeds involved depths 
cut 1/16, 1/8, and 3/16 inch. 
The relationship involved may ex- 
pressed follows: 


where 
W,, net cutterhead horsepower 
requirement per inch 
stock width 
feed speed FPM 
depth cut inches 


Qa. 


(Note: The above relationship 
valid only the range 1/16 
3/16 inch) 

depth cut for either the two 
feed speeds considered means 
doubles the horsepower requirement. 

reviewing the pictures chip 
fori ition under Test Easy conditions, 
11C and 11D, well 11E and 
that the chips form under lesser 
control, with more 
splitting, the higher spe- 
However, this itself, 
carried extreme degree, 
sho not account for the higher 
consumption higher specific 
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gravities. the contrary, might 
lessen the power consumption. How- 
ever, the increased mass the higher 
specific gravity chip sufficient it- 
self cause linear increase power 
demand, the accelerational force in- 
volved being equal mass multiplied 
acceleration. More than this con- 
sideration must enter the picture, how- 
ever, the strength properties 
wood vary with specific gravity (9) 
according the general parabolic 
equation: 


where 
strength property under con- 
sideration 


specific gravity 
constant 

sumed that wood has 
strength 


gravity) 
constant 


this equation becomes zero 
and taken unity (6), then the 
compressive strength parallel the 
grain measured maximum crush- 
ing strength and fiber stress propor- 
tional limit become straight line func- 
tions specific gravity. 

milling) the chip failure evidence 
the initial point contact involves 
compressive strength parallel the 
grain together with shear parallel 
the grain. This type failure par- 
ticularly evident with low rake angles. 
the knife moves upward its 


3 


DEPTH CUT INCHES 


AVER. NET PER INCH STOCK WIDTH 


Fig. 10.—Average net horsepower require- 
ment for wood removal under Test Easy con- 
ditions comparing feed speeds 306.7 and 
150.5 FPM varying depths cut. 


path, the action changes one 
shear angle the grain. 
advance splitting takes place before 
the knife emerges from the cut, 
caused cleavage and failure ten- 
sion perpendicular the grain. 

Kollman (5) reports that with in- 
creasing wood density, more ac- 
curately expressed, with increased shear 
resistance parallel the fiber, the 
planing work and feed force increase. 

Kivimaa (3), parallel the 
grain tests involving multiplicity 
species, found that there was some- 
what curvilinear relationship between 
main cutting force parallel knife tip 
motion and specific gravity, i.e, spe- 
cific gravity was doubled, the main 
cutting force increased, but lesser 
proportion. 


Fig. 11.—Test Easy. (A) Spec. grav.: 0.383; depth cut: 1/8 inch; feed speed: 300 
FPM. (B) Spec. grav.: 0.651; depth cut: 1/16 inch; feed speed: 300 FPM. (C) Spec. grav.: 
0.334; depth cut: 3/16 inch; feed speed: 300 FPM. (D) Spec. grav.: 0.651; depth cut: 
3/16 inch; feed speed: 300 FPM. (E) Spec. grav.: 0.334; depth cut: 3/16 inch; feed speed: 
150 FPM. (F) Spec. grav.: 0.540; depth cut: 3/16 inch; feed speed: 150 FPM. 
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NET PER INCH STOCK WIDTH 


DEPTH CUT INCHES 


Fig. 12.—Net horsepower requirement for 
wood removal under Text Fox conditions 
comparing and degree angles be- 
tween the rotational axis the cutterhead 
and the direction feed. 


Fig. 13.—Test Fox. Apparatus for plan- 
ing specimens with the cutterhead rotational 
axis oriented any desired angle with re- 
lation the direction feed. 


Fig. 14.—Path generated down- 
milling cutter knife. 


Table 8.—NET HORSEPOWER REQUIREMENT 
FOR WOOD REMOVAL FROM WIDE 
STOCK UNDER TEST FOX CONDITIONS* 

Angle Between Axis Cutterhead 
Spingle and Direction Feed 


Inches Degrees Degrees 
0.53 0.51 
0.88 0.82 
1.12 1.11 


*Refer to Table 7 for resume of factors. 
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Davis and Nelson (1) found that 
combined feed and cutterhead power 
consumption shows somewhat con- 
sistent relationship specific gravity, 
the heavier woods general requir- 
ing more power than the lighter ones; 
however, noted that power con- 
sumption machining different woods 
not always directly proportional 
their specific gravity. Yellow poplar, 
for instance, requires more power than 
some heavier woods such red gum 
and southern yellow pine. 

These findings are not disagree- 
ment with the results reported herein. 
Between-species comparisons were not 
tested here. 

Test Fox: This two-factor ex- 
periment was designed test the in- 
teraction the variables depth 
cut, and the angle between the rota- 
tional axis the cutterhead and the 
direction feed. the execution 
this test, 8-knife, 30-degree rake 
angle, 9.08-inch 
head was used. The feed speed in- 
volved was approximately 200 FPM. 
All readings were taken serially 
single specimen described 
Table 

The means rotating the cutter- 
head spindle axis the desired degree 
shown Fig. 13. The short speci- 
men shown testing position for 
illustrative purposes only, this ex- 
periment was conducted using board 
feet length. Readings were taken 
depths cut 1/64, 1/32, 1/16, 
3/32, 1/8, and 1/4 inches. 


Table 7.—RESUME FACTORS APPLYING 
TEST FOX 


Variable Factors: 

Angle between Rotational Axis Cutterhead and 
Direction of Feed: (90 degrees and 70 
degrees) 

Depth of Cut in Inches: (1/64, %, 
and 


Fixed Factors: 
Specimen: 

General Description: The test piece was nine- 
foot-long dry 1 by 3 board. 

Species: Pseudotsuga taxifolia 

Wood Type: Heart 

Rings per Inch: 17 +2 

Width of Machined Surface: 0.785 + 0.002 
inches 

Angle Annual Rings Machined Surface: 
30 +4 degrees 

Spiral Grain: None 

Percent Moisture Content (based on O.D. 
weight): 8.9 +0.3 

Specific Gravity (based on O.D. weight and 
O.D. volume): 0.374 + 0.008. 

Inclination Diagonal Grain Direction 
Feed: None 

Cutterhead: 

Head Body: Jointer type, 8-knife 

Gibs: Flat (i.e. not concave) chipbreaking sur- 
faces at right angles to the knife face 

Knives: °¢-inch thick with corrugated back 

Number of Knives: 8 

Cutting Circle Diameter: 9.08 inches 

Rake: 30 degrees 

Clearance: 20 degrees 

Knife Extension Beyond Gib: 
inches 

Width Joint: 0.007 

Nominal RPM Cutterhead: 3600 


Feed: 
Speed: 206 FPM 


Distance between 
knife marks or 


feed per knife Wave height 
in inches in inches 
Up-Milling 0.130 0.000441 


unsatisfactory surfaces were 
produced any combination vari- 
ables. Table tabulation the 
horsepower requirements. Fig. 
presents the data more easily inter- 
preted form. These data indicate that 
the slewed cutterhead axis results 
slightly lower power demand. One 
possible explanation this situation 
lies the fact that the chip all 
probability takes longer path 
reach the gib face when the cutterhead 
axis slewed (12) and hence the 
slewed head has greater effeciive 
knife extension with corresponding de- 
crease power demand. the other 
hand, the knives the 
used for Test Fox already had 
extension beyond the gib face 
inches). Fig. indicates that further 
knife extension will not 
decrease the cutterhead power requ 
ment. 

Both plots show tendency curve 
rather sharply zero horsepower 
quirement zero depth cut ip- 
proached, thus altering the approxi- 
mately linear relationship that exists 
between 1/16 inch depth cut 
1/4 inch depth cut. 

Test George: This two-fa tor 
experiment was designed test the 
interaction the variables depth 
cut and direction 
tion with relation direction 
discussed connection with Figs. 
and the previous article (4), 
there are two primary directions 
cutterhead rotation with relation 
the direction feed. Up-milling 
applies all this test series except 
the one under consideration. 
tween the process and that 
process known down-milling. Fig. 
illustrates the geometry down- 
milling. 

understanding the kinematic 
relationships between up-milling and 
down-milling may attained through 
study the formulae developed 
Martellotti (7) (8). these formulae 
are applied situation which 
jointed, 8-knife, 9-inch 
cutterhead revolving 3450 RPM 
taking 1/8 inch deep cut ‘eed 
speed 300 FPM, the 
the table below revealed: 

sults greater wave height the 
finished surface, shorter 
knife trace curvature, shorter 
knife engagement, and un- 
deformed chip than does up-m 
under similar circumstances. 


Instantaneous ige 
radius curva- Length med 
ture of knife engagement ep 


4.83 1.100 
4.18 1.022 
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wave height and short radius 
knife trace curvature are usually con- 
detrimental when evaluating 
thc quality planed surface. 

9.08 inch diameter 
cutterhead with 30- 
rake angle was used this test. 
‘eed speed 206 FPM was em- 
with depths cut ranging 
from 1/64 1/4 inches. 

up-milling and down-milling 
were taken serially from the 
specimen described the test 
sheet. The photographs employed 
the discussion were not taken the 
actual test specimen. They illustrate 
the principle involved rather than in- 
dividual test readings, has been the 
case previously. 

The surfaces produced both up- 
and down-milling under the conditions 
the test were satisfactory all 
depths cut. The most striking dif- 
ference observed was the elim- 
ination down-milling the moder- 
ate amount chip marking present 
during the up-milling process. This 
reasonable result, down-milling 
the knife tips have chance wipe 
themselves clean adhering chips and 
fiber bundles before they reach that 
short final section engagement that 
defines the resulting surface. Further, 
down-milling possible that each 
element the resultant surface not 
produced direct contact the 
knife tip with the surface, but rather 
defined the intersections the 
planes shear failures the deform- 
ing chips. 

contrast, the initial fraction 
inch knife engagement defines 
the resultant surface up-milling. 
Therefore, there anything adher- 
ing the knife tip sure register 
indentation the finished sur- 
face. course, wave height 
knife trace radius used measur- 
ing stick surface quality, then the 
down-milling process presents sur- 
face inferior up-milling for given 
feed per knife. 

Table presents the horsepower 
requirements tabular form. Fig. 
gives the same information chart 
form. From these data observed 
that the down-milling process tested 
more cutterhead power than 
up-milling. 

Table 10.—NET HORSEPOWER REQUIRE- 
MENT FOR WOCD REMOVAL FROM 
WIDE STOCK UNDER TEST GEORGE 
CONDITIONS* 


Direction Cutterhead Rotation 
with Relation Direction Feed 


Conventional 


Cut Up-Milling Down-Milling 
n Inches (Against Feed) (With Feed) 
1/64 0.34 0.41 
0.53 
0.88 1.06 
1.12 1.45 
i; 1.39 1.86 
4 2.32 


will noted from comparison 
the two processes that there 
fundamental difference the manner 
knife approach. up-milling the 
knife engages the work nearly tan- 
gential relationship the surface pre- 
viously milled the preceding knife, 
and therefore beginning chip thickness 
minute. contrast, the down-mill- 
ing knife approaches the rough un- 
machined surface distance equal 
the feed per knife from the path 
generated the previous knife, and 
after chip formation emerges 
nearly tangential fashion. appar- 
ent that the down-milling knife en- 
gages point much greater chip 
thickness than does the up-milling 
knife. 

explanation for the higher cut- 
terhead power demand 
ing compared up-milling lies 
the fact that average chip thickness 
greater for down-milling than 
for up-milling, and due the atti- 
tude the knife engagement, 
energy-saving advance splitting that 
frequently characteristic up-milling 
not likely occur the down- 
milling process. 

has been determined Kivi- 
maa (3) that the range rake 
angles most frequently used, plus 
plus degrees, the cutterhead 
has tendency lift the work piece 
away from the bedplate when using 
circular path type chip testing device. 
This approximates the situation with 
up-milling where holddown mechan- 
isms are necessary keep the work 
piece from lifting under action the 
cutterhead. contrast, the down- 
milling process the work 
strongly against the bedplate due 


Table 9.—RESUME FACTORS APPLYING 
TEST GEORGE 


Variable Factors: 
Direction Cutterhead Rotation with Relation 
Direction Feed: (Conventional up- 
against feed and down-milling with 


) 
and 


Fixed Factors: 
Specimen: - 

General Description: The test piece was nine- 
foot-long dry 1 by 3 board 

Species: Pseudotsuga taxifolia 

Wood Type: Heart 

Rings per Inch: 17 +2 

Width of Machined Surface: 0.785 + 0.002 
inches 

Angle of Annual Rings to Machined Surface: 
30 +4 degrees 

Spiral Grain: None 

Percent Moisture Content (based on O.D. 
weight): 8.9 +0.3 

Specific Gravity (based O.D. weight and 
O.D. volume): 0.374 = 0.008 

Inclination Diagonal Grain Direction 
Feed: None 

Cutterhead: 

Head Body: Jointer type, 8-knife 

Gibs: Flat (i.e. not concave) chipbreaking sur- 
faces at right angles to the knife face 

Knives: 5¢-inch thick with corrugated back 

Number of Knives: 8 

Cutting Circle Diameter: 9.08 inches 

Rake: 30 degrees 

Clearance: 20 degrees 

Knife Extension beyond Gib: 0.344+0.010 
inches 

Width Joint: 0.007 

Nominal RPM Cutterhead: 3600 


Feed: 
Speed: 206 FPM 
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DEPTH CUT ININCHES 


Fig. 15.—Net cutterhead horsepower re- 
quirement for wood removal under Test 
George conditions comparing conventional 
up-milling against feed down-milling with 
feed. 


NET PER INCH STOCK WIDTH 


Fig. 16.—Test George. (A) Down-milling; 
depth cut; 175 FPM feed speed. 
(B) Down-milling; depth cut; 175 
FPM feed speed. (C) Up-milling; 
depth cut; 175 FPM feed speed. (D) Up- 
milling; depth cut; 175 FPM 
feed speed. 


KNIFE EXTENSION INCHES 


Fig. 17.—Net horsepower requirement for 
wood removal under Test How conditions 
comparing various distances knife exten- 
sion beyond gib face. 


NET PER INCH WIDTH 
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Fig. 18.—Test How. 8-knife, 8.70-inch cutting-circle cutterhead with 
knives extended 0.152 inch from gib face taking 3/32-inch deep 


cut feed speed 300 FPM. 


the manner knife engagement, 
illustrated Figs. 16A and 16B. 
While the foregoing force encountered 
down-milling may some ad- 
vantage, the accompanying horizonal 
force vector, which tends bring to- 
gether cutterhead and work piece 
uncontrolled rate, definite dis- 
advantage view the continuous 
manner which lumber planed. 
planer with the outfeed rolls firmly 
engaged because the additional chip 
marking they cause, and for this rea- 
son does not seem practical at- 
tempt use them similar device 
retard and control the flow lum- 
ber through machine employing the 
down-milling process. 

further difficulty incidental 


Table 11.—RESUME FACTORS APPLYING 
TEST HOW 


Variable Factor: 
Knife Extension Corresponding Corresponding 
Inches beyond Cutting-Circle Width Joint 


Face of Gib Diam.in Inches _ in Inches 

0.277 8.95 0.011 +0.002 
0.214 +0.012 8.82 0.017 =0.006 
0.152 +0.011 8.70 0.019 =0.008 


Fixed Factors: 
Specimen: 
General Description: The test piece was 
9-foot-long dry 1 by 3 board 
Species: Pseudotsuga taxifolia 
Wood Type: Heart 
Rings per Inch: 17 +2 
Width of Machined Surface: 0.785 +0.002 
Angle of Annual Rings to Machined Surface: 
30 +4 degrees 
Spiral Grain: None 
Percent Moisture Content (based on O.D. 
weight): 8.9 +0.3 
Specific Gravity (based O.D. weight and 
O.D. volume): 0.374 + 0.008 
Inclination Diagonal Grain Direction 
Feed: None 
Cutterhead: 
Head Body: Jointer type, 8-knife 
Gibs: Flat (i.e. not concave) chipbreaking sur- 
faces at right angles to the knife face. 
Knives: 5¢-inch thick with corrugated back 
Number of Knives: 8 
Rake: 30 degrees 
Clearance: 20 degrees 
Nominal RPM Cutterhead: 3600 
Feed: 
Speed: 300 +1 FPM 
Depth Cut: inch 


Table 12.—NET HORSEPOWER REQUIRE- 
MENT FOR WOOD REMOVAL FROM 
WIDE STOCK UNDER TEST HOW 


Knife Extension Cutting-Circle Net 
Beyond Gib Face Diameter Horsepower 
Inches Inches 
0.344 9.08 1.26 
0.277 8.95 1.30 
0.214 8.82 1.52 
0.152 8.70 1.85 


*Refer Table for resume factors. 
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down-milling observed Fig. 16B, 
which indicates that chip collecting 
might more difficult than under 
up-milling conditions illustrated 
Figs. 16C and 16D. 


Martellotti (8) his study metal 
milling found that cutterhead spindle 
power was greater for down-milling 
than for up-milling under given set 
conditions, but that this power 
penalty was more than offset de- 
crease necessary feed power. 
other words, when both spindle and 
feed power requirements were con- 
sidered, down-milling required 
power than up-milling. 

Engelsson, Hvamb, and Thunell 
(2), their studies circular sawing 
techniques, reported that down-mill- 
ing required per cent more 
spindle power than 
under their test conditions. Under the 
conditions their tests, the decreased 
feed power required for down-milling 
was not sufficient compensate for 
the increased spindle power. other 
words, this instance the total power 
required was greater for down-milling 
than was for up-milling. 


Other studies Thunell (13) 
well research Skoglund and 
Hvamb (11) discuss up- and down- 
milling applied circular sawing 
technique, but they are such 
nature that they not permit direct 
comparison with this work. 

The results reported herein are not 
inconsistent with the findings cited 
above. 

Test How: This single factor 
experiment was designed study the 
effect varying the knife extension 
beyond the face the gib. order 
have definite surface from which 
gauge the extension, gibs having 
flat face right angles the knife 
face were selected. These gibs are illus- 
trated Fig. 18. While there little 
doubt that gib shape has important 
bearing the relationship between 
horsepower requirement and knife ex- 
tension, this test considers only the 
gib shape illustrated. 

The increments knife extension 
were determined the distance be- 
tween corrugations the back the 
5/16-inch-thick knives. the knives 


were reseated each succeeding lesser 
extension, the cutting circle diameter 
was reduced ‘corresponding 
amount. The effect horsepower 
quirement this reduction cutting 
diameter was partially offset 
increase joint width occasioned 
rejointing following each reseat- 
ing the knives. 

8-knife cutterhead, feed speed 
300 FPM, and depth cut 
3/32 inches were selected repre- 
sentative median situation. Fig. 
dicates that from point view 
power consumption, this particular 
should utilize knife extension 
less than 9/32 inches when 
under these conditions. knife 
sion 0.152 inches uses 46.8 per 
more power than knife extension 
0.344 inches. 

Fig. permits visulization the 
abrupt chip deformation caused 
smaller knife extension. 


Test Ivy: This two-factor cx- 
periment was designed study 
joint and depth cut. The 
were run serially single specimen 
described Table 13. The 
cut ranged from 1/64 1/4 inch. 
-degree rake angle 


Table 13.—RESUME FACTORS APPLYING 
TEST IVY 


Variable Factors: 
Width Joint Inches: (0.007+0.001 
0.040 + 0.009 
and 


Fixed Factors: 
Specimen: 

General Description: The test piece was 
foot-long dry board. 

Species: Pseudotsuga taxifolia 

Wood Type: Heart 

Rings per Inch: 

Width Machined Surface: 0.785 

Angle of Annual Rings to Machined Surface: 
30 +4 degrees 

Sprial Grain: None 

Percent Moisture Content (based on (©.D. 
weight): 8.9 +0.3 

Gravity (based O.D. weight and 
O.D. volume): 0.374 + 0.008 

Feed: None 

Cutterhead: 

Head Body: Jointer type, 8-knife 

Gibs: Flat (i.e. not concave) chipbreaking sur- 
faces at right angles to the knife face 

Knives: °¢-inch thick with corrugated back 

Number of Knives: 8 

Cutting-Circle Diameter: 9.08 inches 

Rake: 30 degrees 

Clearance: 20 degrees 

Knife Extension beyond Gib: 


inches 
Nominal RPM Cutterhead: 3600 
Feed: 
Speed: 206+3 FPM 


Table 14.—NET HORSEPOWER 
MENT FOR WOOD REMOVAL FROM 
WIDE STOCK UNDER TEST IVY 


CONDITIONS* 
Depth Cut 

Inches 0.007 0.04 
0.34 -A7 
0.88 1.01 
1.12 1.30 
1.39 1.58 
2.32 


*Refer Table for resume factors. 
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DEPTH CUT IN- INCHES 


Fig. horsepower requirement for 
removal under Test conditions com- 
poring 0.040-inch and 0.007-inch widths 
joint. 


NET PER INCH STOCK 


terhead was employed with feed 
speed 206 FPM. 

The horsepower readings were first 
taken for the 0.040-inch width 
joint, after which the knives were heel 
ground and lightly rejointed joint 
width 0.007 inches. 

The surfaces produced were gener- 
ally satisfactory, although considerable 
chip marking was evident with both 
widths joint all but the lightest 
cuts. Table shows the net horse- 
power requirements. Fig. plot 
this same information. Considering 
depths cut and including 1/8 
inch, the cutterhead mounting knives 
with 0.040-inch width joint took 19.3 
per cent more power than the same 
cutterhead mounted with knives hav- 
ing 0.007-inch width joint. Fig. 
illustrates the cutterhead 
Knives with wide joint require more 
power for the same reason that knives 
with exceedingly low clearance require 
more power, i.e., the heel interferes- 
with the machined surface the knife 
nears the end its path. will 
observed from pictures presented that 
the clearance angle decreases and the 
rake angle increases from the nominal 
values the knife moves toward 
emergence the up-milling process. 
Therefore, the jointed surface the 
knife, the nature its generation, 
certain interfere some degree 
with the work piece. 

will noted that the percentage 
power penalty occasioned the 
greater joint width tends decrease 

the depth cut increases. The per- 
penalty ranges from high 
38.2 per cent 1/64-inch depth 
cut low 13.7 per cent 
depth cut. The explanation 
lie the possibility more ad- 


taking place the 
depths cut with correspond- 
less interference between knife 


and work piece. 


Fig. Ivy. 8-knife, 9.08-inch cutting-circle 


Petter (10) reports that heavily 
jointed cutterhead requires 
mately per cent more power than 
lightly jointed cutterhead. the 
absence details the widths 
joints involved the test cited, the 
information seems general agree- 
ment with the results reported here. 


Conclusions 


The various factors tested deter- 
mine their relationship net cutter- 
head horsepower requirement have 
been discussed they occurred the 
individual tests the series being re- 
ported. re-inspection the informa- 
tion permits some conclusions 
drawn. The comments are grouped ac- 
cording the factor involved. 


Cutterhead Factors 


Diameter Cutting-Circle 
(Test Able): For any given combina- 
tion factors, increase cutting- 
circle diameter will increase the cut- 
terhead power requirement. Under the 
test conditions, was found sum- 
mation all factors that 9.02-inch 
diameter cutting-circle 
quires 7.35 per cent more power than 
7.63-inch 
head. This difference power demand 
more pronounced with green stock, 
which the large cutterhead requires 
10.8 per cent more power than the 
smaller head. dry stock, the large 
head requires 3.37 per cent more 
power than the small head. 

Knife Extension Beyond Face 
Gib (Test How): certain 
critical value, the knife extension be- 
yond the face the gib inversely 
related the horsepower requirement 
the cutterhead. The critical value 
knife extension depends the confor- 
mation the knife and gib combina- 
tion. the simplified test situation 
where the gib face perpendicular 
30-degree rake angle knife face, 
was found that the knife extension 
should least 9/32 inch beyond 


FOREST PRODUCTS JOURNAL 


cutterhead with 
knives jointed heel width 0.007 inch taking deep 
cut feed speed 206 FPM. 


the face the gib. Under the condi- 
tions the experiment, 5/32-inch 
extension requires approximately 
per cent more power than does 9/32 
inch extension. 


Width Joint (Test Ivy): 
The width joint exerts very pro- 
nounced influence the cutterhead 
power demand. The magnitude the 
effect inversely related the depth 
cut. These experiments indicate 
that, under the test conditions dry 
stock, joint width 0.040 inches 
requires 38.2 per cent more power than 
does joint width 0.007 inches 
when operating 1/64 inch depth 
cut. inch depth cut, the 
cutterhead with the wider joint took 
13.7 per cent more power. 


Feed Factors 


Angle between Rotational Axis 
Cutterhead and Direction 
Feed (Test Fox): slight cutter- 
head horsepower advantage was noted 
when the rotational axis the cutter- 
head was slewed make 70-degree 
angle with the direction feed 
compared with the conventional 90- 
degree angle. Although the cutterhead 
employed for the tests had adequate 
knife extension previously defined, 
possible that the greater effective 
knife extension obtained when the 
spindle axis was slewed from its nor- 
mal position accounts for the horse- 
power saving recorded. 

Direction Cutterhead Rota- 
tion with Relation Direction 
Feed (Test George): Under the test 
head conjunction with 206 FPM 
rate feed dry stock, down-mill- 
ing takes average 25.4 per cent 
more cutterhead power than up- 
milling the conventional fashion. 
The percentage penalty related 
the depth cut involved, ranging 
from 20.6 per cent 1/64-inch 
depth cut 33.8 per cent 
inch depth cut. 
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Workpiece Factors 


Specific Gravity (Test Easy): 
general the net 
power requirement increases with 
increase specific gravity the wood 
being machined. This 
exists varying depths cut. Under 
the conditions the test, the percent- 
age increase net 
power demand sensitive the feed 
speed involved. 150 FPM in- 
crease specific gravity from 0.35 
0.70 (oven dry weight, oven dry 
volume basis) results average 
60-per cent increase power de- 
mand, while 307 FPM the per cent 
increase per cent. The test results 
show such spread horsepower 
demand values for specimens with 
equal nearly equal specific gravity 
values that valid generalization 
difficult make. 
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Discussion 


Milton Mater (Mater Engi- 
neering Co.): Did you calculate the 
horsepower required remove one 
cubic inch wood under varying cir- 
cumstances 

Mr. Koch: The ordinates the 
horsepower curves have been dis- 
cussing represent net horsepower con- 
sumption per inch stock width. In- 
asmuch the depth cut and the 
feed rate known for each test situa- 
tion, the rate wood removal (in 
cubic inches per minute) can eas- 
ily calculated. 
power consumption can read di- 
rectly from the horsepower curves (or 
from the tables data relating 
each test). 


Mr. Mater: Did you try climb mill- 
ing with different rake and clearance 
angles determine the effect 
horsepower requirements 

Mr. Koch: No, didn’t; however, 
the results the rather extensive up- 
milling test (test Charlie) involving 
the variables rake angle, clearance 
angle, depth cut and per cent mois- 
ture gontent were reported Part 
this paper (published the August 
1955 PRODUCTS JOURNAL). 
similar experiment could exe- 
cuted for climb-milling. 

Reynolds (Kennametal, Inc. 
testing equipment available for 
eral 

Mr. Perhaps half the 
ment required immediately 
able and the other half could 
ily obtained with the cooperation 
industry. 

Co.): Were there any differenc:s 
other than power observed slewing 
changing knife angle? 

Mr. Koch: All the surfaces pro- 
duced this experiment (Test 
were satisfactory, regardless 
they were produced slewed 
conventional cutterhead orientation. 
was observed, however, that lum- 
ber that was prone chip-marking 
the diagonal orientation the chip 
marks (as produced the slewed 
head) made them more obvious the 
eye. The effect the slewed head 
torn grain needs further exploration. 
passing might observed that 
the slewed head not new idea. 
early 1884 such machine was pro- 
duced this country the 
Woods Company. 
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Effect Tractor Logging upon 
Hardwood 


DAVID HERRICK 


Forest Products Technologist, Carbondale Research Center, Central States Forest 
Experiment Station, Forest Service, Department Agriculture 


and 
GLENN DEITSCHMAN 


Research Forester, Ames Research Center, Central States Forest Experiment Station, 
Forest Service, Department Agriculture 


study was made the amount and kind damage resi- 
dual stands resulting from the use different combinations 
skidding equipment and two skidding methods. Results indicate that 
skidding injury occurs chiefly sapling-sized trees, bunching with 
sulky arch results least amount disturbed area and smallest 
number injured trees per unit volume removed, and there 
appreciable difference between the influence log-length and tree- 
length logging upon residual stocking. 


ANY WOODLAND MANAGEMENT 

system involving selective cutting, 
some the trees left the residual 
stand will injured destroyed 
the skidding operation. Foresters recog- 
nize and accept this—but the in- 
tensity the forest management they 
practice increases, does their con- 
cern about damage due logging. 
Prudent forest managers are now 
ing answers such questions as: 
“Just how serious logging injury; 
does actually reduce the ability 
area produce the desired crop; 
so, how can minimized; and 
how can the effect unavoidable dam- 
age anticipated and accounted for 
management 


series logging studies designed 
help answer these, and similar ques- 
tions, being conducted the Kas- 
kaskia Experimental Forest southern 
Illinois. The study reported here was 


Presented Session Logging and Mill- 
ing, FPRS Tenth National Meeting, June 4-7, 

This study was conducted cooperation 
with: Caterpillar Tractor Co., Peoria, 
Hyster Co., Peoria, Southern Illinois Uni- 
versity, Carbondale; Forest Products Labo- 
ratory, Madison, Wis.; Fabick Machinery Co., 
Marion, Taylor Machine Works, 
Miss. 


State College, was associated with and 
Co., Osceola, Iowa, and lowa State 
before joining Forest Service. was 
the Forest Products Laboratory from 
when was transferred the Car- 
Center Project Leader the Utiliza- 
th section. 

Deitschman holds B.S. degree from 

e 


has been employed the Central 
Forest Experiment Station since 1948, 
"ec as Regeneration Project Leader at the 
Center before transferring the 


Center this year acting Research Center 


designed compare the amount and 
kind damage the residual stand 
resulting from the use different 
combinations skidding equipment 
and two skidding methods.? Some other 
reports the general subject 
logging injury are listed the 
Bibliography. 


Scope Study 


This study included log-length and 
woods diesel-powered, crawler-type 
tractors equipped with various conven- 
tional logging attachments. the log- 
length phase the study, each 
three tractors (32-, 43-, and 66-horse- 
power was used bunch 
loads logs—18 loads each 
four different attachments (butt hook, 
winch, winch and pan, and winch and 
rubber-tired sulky Only the 
43-horsepower tractor with sulky and 
the 66-horsepower tractor with arch 
were used bunch and skid the tree- 
length loads. All three tractors were 
equipped with straight dozer blades 
throughout the study. 

The tests were conducted con- 
junction with stand improvement cut 
uneven-aged, upland hardwood tim- 
ber located the Ozark Uplift region 
southerin Illinois. These timber 
sized and pole-sized trees per 
acre, and spotty but generally heavy 
understory saplings. Most the cut 
was made trees that had been by- 


D-2, D-4, and D-6. 


rubber-tired sulky was used with 
the D-2 and D-4 tractors. Hyster rubber-tired 
arch was used with the D-6. 
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passed due their large size, inacces- 
sible location, defective condition, 
species when the area was logged for 
tie and charcoal timber about the 
turn the century. Consequently, the 
majority were 
crowned, and partly unsound. 

The terrain the area logged was 
rather rugged, consisting chiefly 
short, steep ridges separated narrow 
ravines. Generally, these ravines cannot 
negotiated with tractors, for 
tractor operations the topography di- 
vides the area into units that require 
uphill skidding. 


Logging Procedure 


the felling crew can much in- 
fluence skidding injury. The amount 
area disturbed and the number 
trees struck are both reduced when the 
trees harvested are felled direction 
that allows easy access the stems and 
requires minimum maneuvering 
align the load with the haul route. 
This especially true tree-length 
logging; but due the prevalence 
large crowns and defective butts among 
the trees harvested this study, direc- 
tional felling was not attempted. Al- 
though most trees were wedged few 
degrees right left avoid “hang 
were dropped the general direction 
their lean. 

Following natural terrain features, 
the log-length study area was divided 
into nine blocks that averaged about 
acres size. These blocks were 
organized into three groups having 
similar stocking conditions and one 
the three tractors was randomly as- 
signed each group. Within block, 
the designated tractor was used 
bunch and skid turns logs—six 
with each the four different attach- 
ments. The tree-length area was set 
similar manner. 

Each experimental block included 
the study was partly bordered 
permanent all-weather road. All log 
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Table 1.—ORIGINAL STOCKING AND VOLUME HARVESTED STUDY AREAS 
LOG-LENGTH AREA 


Trees per acre 


Test Sawtimber volume per acre 

block Tractor Saplings Poles Sawtimber Basal area -- 

group* size per acre Original Cut 

Number Number Number Square feet Board-feet Board-feet 
32-hp. 132 68.8 6,550 3,240 
43-hp. 163 75.2 6,250 2,985 
ean 66-hp. 158 34 36 68.3 6,770 3,665 
TREE-LENGTH AREA 
43-hp. and 
66-hp. 158 62.9 3,915 1,615 


*Each group consisted three test blocks. 


decks were located next this road. 
skidroad was cut down the main ridge 
line each block, about right 
angle the permanent road. All loads 
(both log- and tree-length) were 
bunched the assigned equipment 
skid trail skidroad, and 
then along this road deck. Tractor 
did not sacrifice production 
minimize injury standing trees 
but they did attempt avoid unneces- 
sary damage. For example, when given 
choice they struck sapling instead 
pole, poorly formed tree instead 
instead yellow-poplar. 


Evaluation Injury 


order make the results most 
meaningful and usable, damage was 
verity injury individual trees, and 
(2) the influence this injury upon 
over-all stocking the residual stand. 
This procedure was prompted the 


recognition four principles: 


Some trees struck logging are 
damaged only slightly not all, 
while others are destroyed completely. 

The more trees present 
given logging chance, the greater will 
the number exposed injury dur- 
ing the logging operation. 

more serious than injury smaller 
poorer one. 

densely stocked stand less important 
than similar injury lightly stocked 
stand. 

Estimates tree injury caused 
the various equipment combinations 
were based upon examinations trees 
within and adjacent bunching areas 
and skid trails. felling injury was 


Table 2.—TREE 


not influenced differences 
ding equipment, trees damaged fell- 
ing were not individually inspected. 
Decking areas and skidroads were ex- 
cluded from consideration because they 
taken out timber production. Four 
degrees injury were recognized, 
shown below. 


These classes are admittedly arbi- 
trary and subjective. They are based 
limited knowledge concerning the 
chances tree recovery, with 
tempt evaluate precise losses from 
cull development and reduced growth 
rates. 


per cent cruise using 1/10- 
acre plots was used determine saw- 
timber volume and size class distribu- 
tion the study area prior logging. 
Residual stocking was measured 
0.002-acre plots totaling per cent 
the area. the latter, plot was 


Injury class 


apparent injury (no effect 
tree developinent expected). 


Light injury (excellent chance 
remaining, merchantable). 


Moderate injury (considered 
have least chance 
becoming, remaining, mer- 
chantable). 


Severe injury (little possibility 
becoming, remaining, mer- 
chantable). 


INJURY RESULTING FROM LOG-LENGTH AND TREE-LENGTH BUNCHING 


least one living tree exceeding 1.5 
inches diameter that had not been 
severely injured. 

All 0.002-acre plots were classified 
representing: (1) undisturbed area, 
(2) bunching area, (3) trail area, 
(4) felling area. least half 
the ground covered plot had 
been disturbed the logging opera 
tion, was classified 
Conversely, half the ground 
covered had been affected (as evi- 
denced skinned trees, disturbed 
ter and soil, position the 
tops) bunching, skid trail, 
felling, the plot was classified 
sification was used estimate the 
centage the logged area affected 
the four logging activities, and the 
fluence each activity 
quent stocking. 


Results 


Stand Description: Composition 
the stands logged during the study 
found similar except for numb. 
and volume sawtimber-sized tre 
(Table 1). All blocks supported 
proximately the same number 
per acre but the tree-length area 
fewer large trees—and hence 
ume—than the log-length area. Priv 
logging, the log-length stand 
aged about square feet 
area and 6,500 board-feet 
per acre. The tree-length stand had 
square feet basal area and 3,900 


pou 


Characteristics 


Tree struck but bark not broken. 
rootspring. 


Sapwood exposed but smooth, 
with wound face only and 
foot less height. 

rootspring. 


Sapwood exposed, smooth 
lacerated, with wound faces 
height. 

May have slight rootspring. 


Exposed sapwood, smooth 
lacerated, more than faccs; 
wood. 

May have serious rootspring. 


Stems per acre exposed 


Trees injured per 1,000 sq. ft. 


. Sawtimber volume per acre . Poles and disturbed Poles and sized tris 
Skidding method* area Original Cut 1,000 bd.-ft. per 
Acres Bd.-ft. B.d-ft. Number Number Sq. ft. Number Number 
8.9 6,520 3,225 160 1,120 3.4 0.5 1.8 
17.4 3,915 1,615 158 2,170 4.7 0.7 2.4 
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*Equipment used: 43-horsepower tractor with sulky and 66-horsepower tractor with arch. 
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Fig. 1.—Number trees struck per 1000 square feet bunching 


area and severity injury, bunching log-length vs. tree-length 


loads. 


board-feet volume. Approximately 
3,300 board-feet were cut from the 
log-length stand, and 
feet from the tree-length. 

Injury Bunching Areas: The 
number trees injured per unit 
bunching area did not differ 
among the various tractor sizes 
and equipment combinations tested, 
but bunching log-lengths resulted 
less frequent and less severe injury 
than did bunching tree-lengths (Fig. 
1). the log-length area, average 
4.8 trees exceeding 1.5 inches 
diameter were struck per 1,000 square 
feet bunching area an@ 2.7 these 
were seriously injured; the tree- 
length area about 5.9 trees were struck 
and 4.5 injured. both 
instances, about per cent the 
approximately 
per cent those severely damaged— 
were saplings. 

better comparison log-length 
vs. tree-length bunching can made 
studying the frequency and severity 
injury areas where the same 
equipment combinations were used 
(Table 2). log-length bunching, 
using the 43- 66-horsepower tractor 
with sulky arch, about trees ex- 
cecding 1.5 inches diameter were 
injured per 1,000 square feet 
these was pole- sawtimber-sized 
result, for each acre the 
chance, less than two trees ex- 
4.5 inches diameter were 


the statistical sense. For significant 


exists. 


injured. When the same equipment 
was used bunch tree-lengths, about 
trees more than 1.5 inches diam- 
eter were injured per 1,000 square feet 
bunching area. the log-length 
area, only out those injured 
exceeded 4.5 inches diameter and 
the number injured per acre logged 
was small—only 2.4 trees pole-size 
larger. 


the log-length area, regardless 
tractor size, the area disturbed per 
1,000 board feet logs bunched was 
significantly and consistently smaller 
when the sulky arch 
(Fig. 2). The area covered bunch- 
ing 1,000 board feet with the butt- 
hook, winch, and winch and pan aver- 
aged 1,700 square feet. contrast, 
the area covered assembling the same 
volume with the sulky arch averaged 
1,140 square feet. This difference was 
reflected lower frequency in- 
jury per 1,000 board feet caused 
sulky bunching—an average about 
trees injured compared com- 
bined average nearly for the other 
attachments. over-all stand basis, 
therefore, the smaller bunching area 
per unit volume resulting from use 
the sulky arch reduced total injury 
well below that caused 
attachments. 


Injury and along Skid Trails: 
Most trees within the borders the 
skid trails were completely destroyed 
severely damaged. The width the 
trails and the number trees injured 
increased with tractor size (Fig. 3). 
Trails averaged about feet wide for 
the 32-horsepower tractor, feet for 
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Butt hook 


Fig. 2.—Area disturbed bunching board feet logs. 


the 43-horsepower tractor, and feet 
for the 66-horsepower tractor. Because 
the tractor operators could usually fol- 
low natural openings the stands, 
few trees struck exceeded 1.5 inches 
diameter. 

Injury trees bordering the skid 
trails was caused primarily striking 
with the dozer blade (Fig. 4). the 
log-length area, average 2.9 trail- 
bordering trees were injured (3.5 were 
struck) for each 100 feet skidding 
distance (Fig. 5). About two-thirds 
those struck were moderately 
severely injured, but the bunch- 
ing areas, most were small; more than 
per cent those injured were sap- 
lings. Differences among the numbers 
injured the various equipment 
combinations and load sizes were not 
statistically significant. However, there 
was tendency for the larger tractors 
strike larger trees. The basal area 
the trees struck increased with tractor 
size from 0.19 square feet per 100 
lineal feet skid trail for the 32- 
horsepower tractor, 0.76 square feet 
for the 66-horsepower tractor. Most 
this increase consisted negligible 
very minor injury the larger trees 
and evidently was due the wider 
path made the bigger tractors. 

Reliable data tree injury 
along the skid trails the tree-length 
area were not available but general 
observations indicate that results simi- 
lar those found the log-length 
area could expected. areas 
the dozer blades were responsible for 
practically all the injury border- 
ing trees. 

Although the dozer blades damaged 
some residual trees (especially those 
bordering skid trails), many ways 
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Fig. 3.—Log-length skidding with 32-horsepower tractor, the 
smallest tested. Injury and along skid trails was least for this 
tractor size. Ground skidding did not cause significantly greater injury 


than pan sulky skidding. 


they helped reduce over-all tree injury 
facilitating the logging operation. 
For example: 

All logs were Us- 
ing the blades stack the logs the 
deck minimized the area denuded for 
this purpose (Fig. 6). 

Use the blades move tops 
and logs aided the bunching opera- 
tion. Moving top few feet often 
allowed access logs that otherwise 
would have required trip around the 
top, approach from another di- 
rection; usually, either would have 
involved more injury the residual 
stand. 

The blades were often used 
advantage during the empty run 
close small gullies and prepare footing 
for the loaded run. 


Fig. 4.—Skidding damage. Injury trees 
bordering skid trails was caused principally 
the dozer blade. The scar shown would 
described moderate injury. 
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1.0 


Number trees injured 


but not injured 


Number trees struck 


The weight the blades im- 
proved traction steep slopes and 
provided anchor for winching. 


result better footing and 
improved traction, use the blades 
allowed the operators more selec- 
tive choosing their haul routes. 
Thus trail length could held 
minimum and injury preferred trees 
often avoided. 


The blades helped protect the 
tractor operator. 

Effect Injury upon Stocking: 
Approximately one-third the log- 
length area and little more than one- 
sixth the tree-length area was 
disturbed, and thus subjected tree 
damage logging (Table 3). This 
difference probably due chiefly 
the difference intensity cut 
the two areas. the cut per acre 
the tree-length area was only half 
heavy that the log-length 
trees compared 14), not 
surprising that the portion the tree- 
length area disturbed felling was 
found only about half great. 
Similarly, the smaller number trees 
harvested per acre meant fewer loads 
—and thus fewer trails—per acre 
the tree-length area. The number (and 
area) trails the tree-length area 
was further reduced the larger loads 
hauled. When considering all equip- 
ment combinations, tree-length loads 


Saplings 


Severe injury 


Moderate injury 
Light injury 


Poles Sawtimber 


Fig. 5.—Number bordering trees struck per 100 lineal feet 
skid trail and severity injury, log-length skidding. 


averaged one-third larger 
length loads. 


Presumably because the difference 
intensity cut, only 1,120 square 
feet were disturbed per each 1,000 
board feet log-lengths bunched, 
while average 2,170 square fect 
were disturbed bunching similar 
volume tree-lengths. But the lighter 
cut the tree-length 
that proportionately more 
logged produce the volume needed. 
Consequently, the part the total 
area disturbed bunching was about 
the same the tree-length area 
was per cent vs. 
per cent. 


Skidroads made another per 
cent the area disturbed each 
study area but, unlike the trails, these 
roads will retained 
access routes; consequently, they are 
longer regarded producing space. 

Considering those 0.002-acre 


Table 3.—AREA DISTURBED 
AND TREE-LENGTH LOGGING WITH 
CRAWLER-TYPE TRACTORS 


Per cent area 


Logging activity area area 


OCTOBER, 


ig. 


ities. Above, being used stack logs the deck. The sulky 
behind the tractor and the pan the left foreground were two the 


skidding attachments tested. 


plots that fell undisturbed parts 
the stand being representative 
the whole study area before logging, 
the original stocking the log-length 
area was per cent and that the 
tree-length area per cent. com- 
parison, stocking after logging was 
and per cent, respectively, 
reduction (not including those trees 
harvested) per cent the log- 
length area and per cent the tree- 
length area (Fig. 7). Within the fell- 
ing, bunching, and skidding areas 
themselves, the percentage stocked 
plots decreased about one-half 
that found undisturbed plots. 


Summary and Conclusions 


The extent and severity injury 
residual trees result selective 
woods was recently investigated 
southern This study was de- 
signed (a) test the difference 
bunching and skidding injury caused 
type tractors and skidding attachments, 
(b) compare the damage caused 
log-length and tree-length skidding, 
and (c) evaluate the effect such 
injury upon over-all stocking. Within 
the limitations stand structure, level 
stocking, skill the logging crew, 
equipment combinations used, and 
other conditions the tests, the fol- 
lowing conclusions can drawn from 
the results obtained: 


log-length bunching, the com- 

bination tractor size and attachment 
used has important effect upon 
either the number trees struck per 
unit bunching area (1,000 square 
the degree injury those 
that are struck. 
Regardless tractor size, bunch- 
ine log-lengths with sulky arch 
result the least amount dis- 
area and fewer injured trees 
volume (1,000 board-feet) 

When directional felling not 
per unit bunching area, and 


Stocked 


Stocking before Logging 
Fig. 7.—Effect logging activities upon stocking the residual stand. 


injure them more severely than log- 
length loads. 

The larger the tractor, the wider 
the skid trails and, thus, the greater 
the damage for given length (100 
lineal feet) trail. 

Tractor size has important ef- 
fect upon total number severity 
injury trees bordering the skid trails. 
The larger tractors strike more large 
trees but cause only minor damage 
them. 

When reasonable precautions are 
taken minimize injury, less than 
per cent the residual trees should 
damaged result the logging 
operation. 

Unavoidable logging injury 
concentrated chiefly 
trees; few pole- and sawtimber-sized 
trees are seriously injured. 

Log-length and tree length log- 
ging differ very little their influence 
upon the over-all level stocking 
the residual stand. 
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Discussion 


Clarence Richen (Crown Zellerbach 
Paper Co., Portland, Ore.): The 
opportunity partially cut thin 
young forests increase their wood 
yield and improve their quality 
growing throughout the nation. For- 
esters know what trees and species 
select and remove get the benefit 
increased yield and improved qual- 
ity young stands. The silvicultural 
selection trees good economic 
marketing area not deterrent 
successful management the stand. 


The primary problem working 
selective light thinning basis with- 
out damaging the trees remaining for 
future growth. Thinning young stands 
which per cent the trees 
are cut involves falling, bucking, and 
skidding the roadside. Skidding can 
done horses, overhead cable 
system, tractors. 

Tractors, however, are used more 
than horses and cable systems because 
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6.—The bulldozer blade proved helpful many logging activ- 

q 


availability, versatility, and ease 
operation. fitting, therefore, that 
cooperative studies, such the one 
Herrick and Deitschman, under- 
taken see what can done 
economically skid logs the young 
forest with minimum damage the 
trees which are left for future growth. 

Conditions the Douglas-fir region 
are not comparable the hardwood 
stands described the authors. 
surprised that tractor size has shown 
important effect the amount 
degree damage the stand. our 
age containing 200 400 trees the 


acre, believe tractors should 
would not satisfied with damage 
residual stands per cent which 
the authors say obtainable 
cent damage skidding would 
maximum our thinning operations. 

The authors and the others cooperat- 
ing the study commended 
for their constructive 
proach major problem obtain- 
ing successful forest management 
young trees. 

Kowal (Southeastern Forest 
Experiment Station): Observations 


Power Requirements for Sawing Redwood 


Cants with Seven-Foot Diameter 
MILTON MATER 


Mater Engineering, Cervallis, Oregon 


Reports results tests conducted modern redwood sawmill 
approximately 50,000 board feet per shift capacity. Analyzes 
curves amperes drawn the vs. time the cut during 
the sawing cycle and effect knots the cants amperage re- 
quirements. Calculations power required per cubic inch wood 
removed sawing redwood cants different speeds are shown and 
the resulting curves analyzed. Conclusions are drawn relation- 
ship sawing power requirements cutting speeds. 


Purpose Tests 


WERE MADE August 1955 
Big Lagoon, California, Saw- 
mill No. the Hammond Lumber 
Company, investigate the possibility 
developing automatic sawing 
control device. This device would con- 
trol the speed sawing logs and 
cants that each cut would made 
optimum speed; that is, the maxi- 
mum speed possible under existing 
conditions resistance sawing due 
variations hardness wood, de- 
fects and knots the wood, saw 
sharpness, height log cant sawn 
thru, and all other variables encoun- 
tered the usual supply timber 
sawmill. 

the present time, the speed 
sawing controlled the sawyer, 
who judges the optimum speed the 
sound the saw cutting through the 
wood and personal judgement 
based experience. This control 


ging and Milling, FPRS Tenth National 
ing, June 4-7, 1956, Asheville, 


The Author: Mater managing owner 
Mater Machine Works, sawmill machinery 
manufacturers, and Mater Engineering, consult- 
ing engineers. mechanical engineer, 
has written more than papers sawmill 
modernization and related subjects. Mater is 
Chairman the FPRS Sawmilling Division. 
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erratic and has been found other 
tests conducted the author vary 
much per cent under nor- 
mal condition. The variation almost 
always the direction lost produc- 
tion because, when too high speed 
used sawing, mismanufactured lum- 
ber results. 

investigate the practicability 
developing sawing speed control sys- 
tem, proceeded follows: 


acceptable end product; that is, deter- 
mined allowable variations dimen- 
sion and surface finish the rough 
board that could dried and 
planed make saleable finished 
piece lumber. 

Investigated various indicators 
sawing speed determine which one 
could best developed con- 
troller. Three possible indicators were 
investigated: saw deflection, 
band mill strain arm movement, and 
electric current requirements the 
bandmill during the sawing cycle. 

This paper reports the data ob- 
tained regarding the last item men- 
tioned above, electric current require- 
ments the bandmill during the 
sawing cycle. 

When was decided investigate 


Kirby Lumber Corp. and the Southern 


Forest Experiment Station indicate that 


track-type tractors injure tree roots and 
compact the soil the extent that 
trees may become weakened and sus- 
ceptible insect attack. feel this 
likely and that rubber-tired 
would not cause such injury com- 
paction. you have any comparisons 
between track-type tractors and 
tired tractors far soil 
concerned 

Mr. Herrick: No. With the 
tion rootspring, dealt only with 
injury the tree bole 
roots. 


the current requirements the band- 
mill during sawing, was found that 
data was available which would tie 
the current requirement the end 
product criteria. Since the 
felt that this method offered the 
est chance for developing automatic 
sawing control device, was decided 
gather all the necessary data which 
would required develop such 
device during this 
test. large part this data con- 
sisted curves showing the amperage 
requirements the bandmill motor 
different sawing speeds. The area un- 
der the curves represented the power 
required saw the redwood cants. 


The Hammond Lumber Company 
turned over control the sawmill 
operation their Mill No. our 
firm for the weekend August 
28, 1955. The sawmill crew operated 
the mill, conducting the test accord- 
ing the procedure required. 
General Electric Company’s San 
cisco office supplied the necessary 
struments and team three 
instrumentation ‘and application 
neers gather the data. The 
was charge the tests, with 
assistant who made the necessary 
trolling the tests. 

Two sources power are 
for the sawing operation: 

The power required move 
log carriage past the saw. This 
variable, depending the 
the log cant and its resistance 
sawing. This resistance varies 
depending the height the 
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Fig. 1.—Band mill motor current vs. time. 
Cont inches high, feet, inches long; 
465 volts. 


and many indeterminate factors, such 
hardness (which varies different 
parts the cant); the presence 
knots defects, which cannot de- 
tected from the surface the cant; 
and other conditions such wetness 
dryness the wood, brittleness, 
the presence foreign matter, etc. 
The source this power this saw- 
mill was Amplidyne controlled 
M.G. set. 

The power required cut thru 
the cant the optimum speed. This 
power supplied the bandmill 
electric motor which drives the 
lower bandwheel thru ‘V’ belts. 


Test Set-up and Procedure 


Machinery and Instruments: The 
sawmill machinery involved these 
tests were: 

Sumner Works 7-foot 
double cut bandmill. 

(b) General Electric 150 Am- 
plidyne controlled carriage feed. 

(c) Mater Machine Works 48-inch 
opening automatic carriage. 

Test Calibrations, and 
Conduct Tests: The tests were run 
two parts: 

Entry speed tests: determine 
the effect making the saw enter the 
cut various speeds 8-foot long 
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Fig. 2.—Band mill motor current vs. time. Cant inches high, feet long; 465 volts. 


cants three different heights, 12, 20, 
and inches. The peak amperage required 

Sawing speed tests: deter- the bandmill motor rises when the 
mine the effect sawing 20-foot sawing becomes greater. 
long cant different speeds. Heights When knot area approached 
cants were 12, 20, and inches. the saw, more power required 
from the bandmill motor the speed 
sawing remain constant. 

Bandmill Power Requirements: 
analysis the power requirements 
the bandmill during the sawing cycle 
indicates that the power requirement 
curve made two distinct parts 
(Fig. 3). Within the initial four feet 
the curves the saw entry portion, 
where the inertia the bandwheels 
used provide power saw the 
cant; the remainder the cant re- 
ceives power for sawing 
motor only. 

This analysis leads the concept 


from the analysis this data:? 


Results Tests 


Power Requirements Different 
Speeds: The power required saw 
redwood cants different speeds was 
determined from analysis the fol- 
lowing information: 

Curves Bandmill Motor Am- 
pere Requirements vs. Sawing Time 
(Fig. 1). All the curves lead the 
conclusion: The Higher the Speed 
Sawing, the Greater the Peak Amper- 
age Required. 

The effect knots the band- 
mill power requirements different 


speeds. This showed clearly work that is, the work 


curves obtained the recording in- added the system should equal the 
struments. Fig. shows the effect 
sawing thru knots different speeds. complete analysis the effect knots 


Two major conclusions can drawn Engineering Report the 


Hammond Lumber Company. 
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mill motor power vs. cant length. Cant 2034 inches high, feet inches long. 
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Fig. 4.—Energy requirements the 
sawing cycle. 
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Fig. 5.—Work per cubic inch wood removed vs. carriage speed for various cants. 
Note: Cubic inches wood based width saw tooth plus 0.03 inches clearance. 


work taken out. This forms equa- 
tion follows: 


where Work supplied for saw- 
ing from the band mill 
inertia 
Work supplied the 
motor 
Work required saw 
thru the log 
Work required bring 


The work required saw board 
can then expressed 
The work supplied the saw 
the inertia effect the bandmill, 
was found roughly equivalent 
the work required speed the band- 
mill its load speed after 
sawing, Ws. Therefore the equation 
becomes: 


The above equation shows that the 
work done sawing equal the 
total work done the bandmill motor. 


Since now had the power re- 
quirements saw board, became 
simple matter calculate the aver- 
age amount power required re- 
move inch wood various 
speeds. This equals 98.3 foot 
inch. 

curve work per cubic inch vs. 
speed was plotted and the results are 
shown Fig. The 12-inch cant 
and 30-inch cant show rise the 
power required remove cubic inch 
wood with increasing speeds. The 
20-inch cant not clear picture, 
but this probably due the nature 


410 


the particular cant. 

corollary the above, curve 
equilibrium power carriage speed 
was plotted (Fig. 6). This shows quite 
clearly that the higher the speed, the 
greater the power requirements are. 
also shows that the increased power 
requirements are less with smaller 
cant the power rises. 


Conclusions 


The tests described above are be- 
ginning fascinating study the 
cutting action saw through wood. 
While the work did this par- 
subject was only part 
larger project, still physical proofs 
were arrived which confirmed, 
most cases, the deductions experi- 
enced men the industry. The follow- 
ing conclusions were drawn: 

The higher the speed sawing, 
the greater the peak amperage required 
the bandmill motor. 

When area containing knot 
wood greater hardness than 
the rest the cant reached, more 
power required from the 
motor the speed remain 
constant. 

required keep 7-foot bandmill 
the particular type used here con- 
stant speed 397 RPM under 
sawing load conditions. 

The work done sawing cant 
equal the total work done the 
bandwheel motor during the sawing 
cycle and just after the cut com- 
pleted bringing the motor 
speed. 

The power required saw 
board from redwood cant inches 
high and feet long 297 feet per 
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Fig. 6.—Power cut cants (in amps) 
carriage speed for various cants. 


minute 66,500 foot-pounds, 
the test conditions described above. 

The average power required 
remove one cubic inch wood 
these same conditions 
pounds. 

All the participants the tests 
feel that this only good beginning 
for series tests sawing power 
requirements which has 
needed the industry. 


Acknowledgements 


The tests reported this paper 
were undertaken behalf the 
Hammond Lumber Company 
moa, California. This redwood lumber 
manufacturing company has retained 
our engineering firm conduct Re- 
search and Development program 
their No. Sawmill Big Lagoon, 
California. The results reported here- 
with are the property the Hammond 
Lumber Company and with their 
permission that this paper presented. 

The General Electric Company 
operated making these tests 
obtain the data, which great 
value their wood industries divi- 
sion. They are also interested the 
development certain control 
ment which touched briefly 


this paper. 


Engineering staff, acted the 
assistant conducting the tests, 
lating the results, and drawing ‘he 
curves. Mr. Antonson now 
and Development Engineer 
mond Lumber Co. 


OCTOBER, 


300 
150. 
4 
100. 
| 
wt 
| 


The Shrinkage Intersection Point—Its 
Significance and the Method 
Its Determination 


KATHLEEN KELSEY 


Division Forest Products, Commonwealth Scientific and Industrial Research 


Organization, South Melbourne, Australia 


Shrinkage intersection points were determined for six species 
and the values obtained different methods compared. The 
possibility estimating the intersection point from the basic density 
and volumetric shrinkage was studied and correlation coefficient 
0.76 was found exist between unit volumetric shrinkage and 
basic density for 131 species. correlation was observed between 
the intersection point and the equilibrium moisture content any 
given relative humidity for five species. 


GENERAL MANNER which 
the transverse shrinkage wood 
depends moisture content has been 
established large number tests 
(3, and typical curve 
shown Fig. 

Shrinkage generally commences 
moisture content somewhat ‘greater 
than per cent, and once moisture 
content per cent has been 
reached, the shrinkage increases ap- 
proximately linearly with decrease 
moisture content less than per 
cent moisture content. still lower 
moisture contents, the shrinkage- 
moisture content curve exhibits slight 
curvature concave towards the origin. 
The shrinkage intersection point de- 
fined the moisture content which 
the extended linear portion the 
shrinkage-moisture content 
tersects the line zero shrinkage 
(17). 

Similarly, most mechanical proper- 
ties wood are practically independ- 
ent moisture content while the 
wood green but below certain 
moisture content the logarithm the 
measure the property approxi- 
mately linearly dependent mois- 
ture content. The intersection point 
for the particular property defined 
the moisture content which the 
extended linear portion the graph 
intersects the line for the constant 
green value. 


has been claimed Stamm (13) 
and Wilson (17) that the value 
the intersection point approximately 
the same for all properties any one 
species. Stamm (13) has claimed that 
equivalent moisture content also 


parentheses refer literature 


Sc. degrees from the University 
Since 1949 she has been studying 
water relation Research Officer with 


urne, 


moisture content relation. found 
that below certain moisture content 
the logarithm the electrical resist- 
ance linearly dependent the mois- 
ture content, and that the departure 
from linearity occurs moisture 
content approximately equal the 
intersection point obtained other 
means. 

evident that the moisture 
held inside the cell wall will have 
greater effect the properties the 
wood than that held the cell cavity, 
many workers have attempted iden- 
tify the intersection point with the 
the moisture content which the cell 
cavities are empty but the cell walls 
are completely saturated. However, 
Barkas (2) has shown that there 
sharp change the slope the mois- 
ture content-relative humidity isotherm 
humidities approaching saturation, 
and thus that there definite mois- 
ture content corresponding fiber 
saturation point. has also pointed 
out that certain variations the in- 
tersection point exist, depending 
the property for which 
determined. 


This impossibility attaining 


precise fiber saturation point invali- 
dates any identification the inter- 
section point with the fiber saturation 
point, but doubt more than 
fortuitous that the intersection points 
for all properties any one species 
per cent moisture content, 
this moisture content usually approxi- 
mates the equilibrium moisture con- 
tent within per cent saturation. 

The practical importance the in- 
tersection point the estimation 
the variation any property with 
moisture content. the intersection 
point known, the value the prop- 
erty any moisture content the 
region linear dependence may 
calculated from the value the prop- 
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erty the green state and one 
moisture content the linear region. 

The determination the intersec- 
tion points corresponding many 
the mechanical properties may in- 
accurate for, since the tests are de- 
structive, imperfect matching test 
specimens introduces scatter 
relationship. Difficulty also experi- 
enced determining. the exact point 
tangency the straight line 
the estimation the intersection 
point corresponding the electrical 
resistance. 

The shrinkage intersection point, 
the other hand, may relatively 
simply determined using single test 
specimen. the intersection points are 
approximately the same for all prop- 
erties any one species, the separate 
determination the value each 
unnecessary, and the value the 
shrinkage intersection point may 
used for all properties. this paper, 
various methods estimating the 
shrinkage intersection point are inves- 
tigated, and recommendations are 
procedure. 


Direct Determination the Shrink- 
age Intersection Point from 
Shrinkage-Moisture Content 
Curves 

General: The shrinkage intersection 
point may determined most directly 
extending the straight-line portion 
complete shrinkage-moisture con- 
tent curve obtained from the shrink- 
ages large number moisture 
contents during drying from the green 
state. This method tedious, how- 
ever, and simpler method providing 
reasonably accurate results desirable. 

Attempts have been made esti- 
mate the intersection point from the 
results routine shrinkage tests car- 
ried out according the standard 
procedures (1, which specify that 
measurements should made the 
green, air-dry, and oven-dry 
The intersection point may calcu- 
lated from these results follows: 


Intersection point (per cent) 
air-dry moisture content 


shrinkage from air-dry oven- 


dry (%) 


shrinkage from green oven- 


dry (%) 
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Fig. 1.—Tangential shrinkage yellow birch function 


point 
from 


12% moisture 
conilent 


moisture content [from results Wilson 


However, some unusually high val- 
ues the intersection point obtained 
this way have drawn attention the 
departure from linearity the shrink- 
age-moisture content relationship 
very low moisture contents. appar- 
ent from Fig. that intersection points 
calculated this way will higher 
than those obtained from the complete 
curve amount depending this 
curvature. 


The error due the curvature 
low moisture contents may elimi- 
nated and the number measure- 
ments involved kept minimum, 
making additional measurement 
about per cent moisture content 
and calculating the intersection point 
from the shrinkage the air-dry state 
and this moisture content. nec- 
essary establish, however, 
errors are not introduced slight 
departures from linearity even this 
portion the relationship due 
the smaller difference moisture con- 
tent over which the 
made. 

The present paper describes 
vestigation the shrinkage intersec- 
tion points obtained each these 
methods. addition, gives 
account study the effect 
specimen size the estimated inter- 
section point. 


Preparation Specimens: The six 
species used this study were chosen 
from available green material cover 
large range density, shrinkage, 
and intersection point values 
ticable. They included both collapsing 
and non-collapsing hardwoods and one 
softwood. list the species used 
and the number trees tested given 
Table 

order investigate the effect 
specimen size and the accompany- 
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ing effects drying stresses and col- 
lapse, two groups specimens were 
shrinkage determinations Kelsey 
and Kingston (10) and basic shrink- 
age specimens described Green- 
hill (7). These were respectively in. 
in. cross section and in. 
along the grain, and 0.5 in. 0.5 in. 
cross section and about 0.04 in. 
along the grain. Greenhill showed that 
specimens are cut sufficiently short 
along the grain, collapse does not 
occur, and that the edge length 
sufficiently small, drying stresses are 
reduced minimum. 


Two in. in. in. longi- 
tudinal specimens were cut from each 
tree, both having faces truly radial 
and tangential. One basic shrinkage 
specimen approximately 0.04 in. along 
the grain was cut from material end- 
matched each these specimens. 
The top surface the small specimen 
was planed prior cutting facili- 
tate subsequent measurement, 
edges were afterwards trimmed give 
truly radially and tangentially cut 
specimen the required size. 


mens were weighed the green state 
and measured the three principal 
directions. Weighings were made 
0.02 and length measurements 
0.001 in. The volumes were deter- 
mined 0.1 gravimetrically 
displacement water. The specimens 
were allowed air-dry slowly, and 
measurements were made approxi- 
mately per cent moisture content 
steps per cent moisture content 
and then per cent moisture 
content steps per cent moisture 
content. When the required moisture 
content had been reached 


reconditioning 
specimens 


30 


. 


Fig. 2.—Tangential shrinkage Eucalyptus obliqua 
function moisture content. 


stage during drying, the 
were stored sealed container 
least one week before 
were made order ensure 
moisture gradients the specimen 
were minimum. 

After the specimens had been 
ured per cent moisture 
they were remove 
phere steam 100° for hours 
(8). Subsequently measurements 
made about 12, and per 
moisture content, and the 
were finally oven-dried 105° 
until constant weight 
The oven-dry specimens were weighed 
and measured linearly immediately 
after removal from the oven, and were 
then covered with thin coating 
paraffin wax and when cold measured 
both length and volume. 

Basic Shrinkage Specimens—A 
tain amount drying was unavoid- 
able during the cutting the small 
specimens but before any measure- 
ments were made the specimens were 
re-wetted moisture content which 
was most cases higher 
corresponding larger 
Shrinkage measurements were 
moisture content steps during drying 
similar those used for the 
specimens but the 
were not reconditioned until drying 
had been completed. 

The transverse dimensions 
measured 0.0001 in. with mea 
ing microscope, the specimens 
sealed between two microscope 
while the measurements were 
ress. The specimens were weighe 
0.01 per cent before and after 
urement check any chang 
moisture content that may have 
curred. Longitudinal and volum 
measurements were omitted this 
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Table 1.—MEAN INTERSECTION POINTS OBTAINED VARIOUS METHODS 


No. 

Trees 

Tested 
E.-alyptus paniculata ----- 1 
Nothofagus cunninghamii 6 


X 


ic shrinkage after rec. 


Specimen Size Reconditioning 


(in.) Treatment Method* 

1x4 after rec. complete curve 

1x4 after rec. green to 12 and 5% M.C. 
1x4 after rec. green to 12 and 0% M.C 
1x4 before rec. complete curve 

rec. complete curve 

1x4 after rec. complete curve 

1x4 after rec, green to 12 and 5% M.C. 
rx 4 after rec. green to 12 and 0% M.C. 

shrinkage rec. complete curve 

after rec. complete curve 

1x4 after rec. green to 12 and 5% M.C. 
after rec. green and M.C. 
ee before rec. complete curve 

shrinkage after rec. complete curve 
after rec. complete curve 

after rec. green and M.C. 
1x4 after rec. green to 12 and 0% M.C. 
1x4 before curve 

ec shrinkage after rec. complete curve 
1x4 after rec. complete curve 

after rec. green and M.C. 
1x4 after rec. green and M.C. 
before rec. complete curve 

shrinkage after rec. complete curve 
after rec. complete curve 

after rec. green and M.C. 
1x4 before rec. complete curve 


complete curve 


Tan. Rad 
Tan. Int. Rad. Int. Vol. Int. 

Point Point Point Int. Point 
(%) (%) 
27.1 24.2 26.5 25.6 
26.9 23.8 26.5 25.4 
27.8 25.2 
27.0 26.2 27.3 26.6 
27.0 23.6 wears 5.3 
26.2 24.8 25.0 25.5 
26.2 24.6 25.1 25.4 
27.4 25.7 
26.5 24.8 26.5 25.6 
27.0 23.6 25.3 
32.2 22.7 30.1 30.0 
32.7 27.2 30.7 30.0 
34.6 28.8 
43.1 34.0 41.6 38.5 
32.2 25.6 28.9 

-5 22.2 

-5 22.4 

6 

oo 24.2 22.9 

2 24.0 
26.7 23.4 26.4 25.0 
27.0 23.4 25.5 25.2 
28.4 24.8 
30.9 25.5 30.5 
29.3 23.4 on 26.3 
28.8 26.0 27.0 27.4 
28.2 25.4 27.2 26.8 
29.8 26.8 
38.0 30.5 39.8 34.2 
29.2 25.4 


curve” this column refers the estimation the intersection point extension the linear portion the content relation 


to zero shrinkage. 


After drying, the specimens were 
allowed regain approximate air- 
dry moisture content before recondi- 
tioning steam for hour, precau- 
tions being taken avoid condensa- 
tion the specimens during the 
steaming treatment. They were then 
air-dried and re-measured ascertain 
whether any collapse had occurred. 


Results: Comparison 
tion Points Obtained Various 
Methods—Tangential, radial and vol- 
umetric shrinkages were calculated for 
each specimen and plotted func- 
tion the moisture content, and the 
corresponding intersection points were 
determined extending the linear 
portion the graph. For the in. 
in, specimens, these inter- 
section points were obtained both be- 
fore and after the reconditioning 
treatment for the removal collapse. 
Intersection points were also calculated 
from the shrinkages the larger 
specimens from per cent per 
cent moisture content and the oven- 
dry state, the dimensions the cold 
specimens being used the calculation 
the shrinkage the oven-dry state. 
summary the intersection points 
all these methods given 
Table 

may seen that the absence 
collapse after the recondition- 
the mean intersection 
obtained from the extended 
line portions the curves 
not very different from that 
basic shrinkage specimens, al- 
the latter does tend 
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slightly greater than the former the 
tangential direction and slightly less 
the radial direction. 


Values the intersection point 
calculated from the shrinkage from 
green and per cent mois- 
ture content for the larger specimens 
not appear significantly differ- 
ent from the values obtained from the 
shrinkage-moisture content curves for 
these specimens, that very good 
approximation the intersection point 
may obtained measurements are 
made and per cent moisture 
content only. However, values calcu- 
lated between per cent moisture 
content and oven-dry are definitely 
greater than the true values for the 
present species, the difference varying 
between and per cent moisture 
content. 


all cases the tangential intersec- 
tion point was greater than the radial, 
the difference between .these two in- 
tersection points being greater for the 
basic shrinkage specimens than for the 
However, the mean the radial and 
tangential values was not significantly 
different from the volumetric intersec- 
tion point obtained from the shrinkage 
curves the larger specimens. 


The fact that such small difference 
was observed between 
tion points obtained with specimens 
two different sizes indicates that the 
shrinkage intersection point char- 
acteristic property the species, what- 
ever its physical significance may be. 
Only when collapse occurred (see 
shrinkage values Table was the 
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intersection point markedly different 
for the two types specimen and 
such cases the difference was greatly 
reduced after reconditioning, may 
seen from Table 


The present results suggest that the 
marked dependence the shrinkage 
intersection point drying tempera- 
ture observed Stevens (15) 
caused variations the effect 
drying stresses and collapse and draw 
attention the need for using, the 
estimation the intersection point, 
only values the shrinkage obtained 
after reconditioning. This demon- 
strated the shrinkage-moisture con- 
tent curves Fig. which were ob- 
tained with badly collapsing specimens 
obliqua. The intersection 
point when estimated from the shrink- 
age before reconditioning the 
order per cent; when estimated 
after reconditioning about per 
cent. 


Comparison Shrinkages Obtained 
Various Methods—The basic den- 
sity? determined the 
mens and the tangential 
shrinkages obtained the various 
methods are given Table The 
present results confirm the earlier find- 
ings Greenhill (7), that the 
absence collapse the basic shrinkage 
specimens usually shrink greater 
extent than the larger specimens, the 
difference being more marked the 
tangential direction. This difference 
doubtless reflection the reduced 
drying stresses the small specimens. 


Basic density defined the ratio the 
oven-dry weight to the green volume. 
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interest note that the re- 
covery the basic shrinkage speci- 
confirming that their length along the 
grain must have been small enough 
preclude collapse, and that drying 
stresses were minimum. 

The present tests also allow com- 
parison made between the volu- 
metric shrinkage obtained result 
the direct measurement volumes 
and that calculated from the three 
linear shrinkages. Direct determina- 
tions are specified the British Stand- 
ards Institution (5) and the American 
Society for Testing Materials (1) 
per cent moisture content and 
the oven-dry state. 

comparison the observed and 
calculated volumetric shrinkages over 
range moisture contents has been 
made Table This indicates that 
there tendency for the observed 
value greater than the calculated 
all moisture contents. For the 
shrinkage the oven-dry state, the 
results confirm those 
ously Kelsey and Kingston (10), 
that the thermal expansion the hot 
oven-dry specimens introduces errors 
into the calculated volumetric shrink- 
age, the difference between the ob- 


served and calculated volumetric 
shrinkages less when the cold linear 
dimensions are used the calculations. 

the other moisture contents, the 
difference between the observed and 
nounced with the coniferous species 
used, probably because the greater lu- 
men diameter allows greater pene- 
tration the displacement liquid into 
the dry wood. However, whatever the 
reason for the difference, hardly 
large enough justify the inclusion 
the standard tests separate 
volumetric shrinkage determination ad- 
ditional the linear shrinkage 
determinations. 

The tests demonstrate clearly that 
shrinkage commences moisture con- 
tents well above the intersection point. 
Even with small basic shrinkage speci- 
mens where collapse and drying 
stresses are negligible, some cases 
appreciable shrinkage was observed 
moisture contents over per cent 
above the intersection point, may 
seen from Table For species which 
collapse appreciably 
values given Table the shrink- 
age-moisture content relation very 
different the higher moisture con- 
tents for the two types specimen; 


Table 2.—VALUES SHRINKAGE AND DENSITY FOR SIX SPECIES TESTED 


Shrinkage from Green to 12% Moisture Content (% 


Tangential Radial 


Specimens Shrinkage Specimens Shrinkage 
Basic Specimens Specimens 
Density Before After Before Before After Before 

Species Rec. Rec. Rec. Rec. Rec. 
Dacrydium elatum ‘ 0.472 4.53 4.41 4.92 2.04 2.12 2.14 
Eucalyptus microcorys 0.800 5.90 5.35 5.98 3.85 3.52 3.75 
Eucalyptus obliqua 0.566 10.88 7.42 7.79 5.32 4.14 3.98 
Eucalyptus paniculata 0.967 5.90 5.40 7.32 2.92 2.70 3.52 
Nothofagus cunninghamii _ - 0.577 6.54 4.85 6.25 2.42 2.16 2.31 
Tristania conferta e 0.748 8.22 6.05 6.35 4.16 3.65 3.50 


Table 3.—DIFFERENCE BETWEEN OBSERVED AND CALCULATED VOLUMETRIC SHRINKAGES 
VARIOUS MOISTURE CONTENTS 


Observed—Calculated % Volumetric Shrinkage from 


Green to a Moisture Content of 


20% 12% 


Before Before 

Species Recond. Recond. 
Dacrydium elatum +0.46 +0.84 
Eucalyptus microcorys +0.22 0.15 
Eucalyptus obliqua : +0.24 +0.05 
Eucalyptus paniculata 0.06 -0 .07 
Nothofagus cunninghamii +0.20 +0.20 
Tristania conferta +0.48 +0.09 


Oven-Dry 
12% (Hot) (Cold) 


After After After After 
+0.69 +0.93 +0.62 +0.38 
—0.08 +0.10 +0.50 +0.02 
+0.24 +0.35 +0.41 +0.08 
—0.19 +0.02 +0.56 +0.16 
+0.40 +0.46 +0.45 +0.19 
+0.09 +0.20 +0.48 +0.19 


Table 4.—MOISTURE CONTENT WHICH APPRECIABLE SHRINKAGE WAS FIRST 
OBSERVED DRYING FROM GREEN STATE 


lin. lin. in. Specimens 


Max. % M. C. at Which Srhinkage Max. % M. C. at Which 
Green Exceeds Green Shrinkage Exceeds 
: Content 0.2% 0.2% 0.4% Content 0.2% 2% 
Species (%) Tan. Rad. Vol. (%) Tan. 
Dacrydium elatum 39 29 27 30 86 32 30 
Eucalyptus microcorys 44 33 30 34 71 30 26 
Eucalyptus obliqua 72 64 59 64 107 42 2 
Eucalyptus paniculata 32 28 27 30 40 40 28 
Nothofagus cunninghamii 59 45 37 47 120 42 31 
Tristania conferta 51 50 46 52 67 48 38 
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some cases shrinkages occurs 
moisture contents per cent 
above the intersection point. Fig. 
shows extreme example 
behavior. 


Estimation Intersection 
from Volumetric Shrinkages and 
Basic Density 


Newlin and Wilson (12) fourd 
that for 177 American species whose 
average intersection point was about 
per cent, the volumetric shrinka 
the oven-dry state was related 
the basic density follows: 


volumetric shrinkage (per cent) 
basic density (g/cc) 


Stamm (14) considers that this 
proportionality between total 
ric shrinkage and basic density 
cates that the intersection point 
ture held the cell wall. 
gested that the removal all moisture 
from the cell wall accompanied 
shrinkage equal the volume 
water removed (the density 
being g/cc), and that the chanze 
volume the cell cavity zero. 
further suggested that the 
parity per cent between the 
intersection point and the proporticn- 
ality factor may reflection the 
curvature the shrinkage-moisture 
content relation the lowest moisture 
contents, and associated with the so- 
called 

the other hand, Greenhill (9) 
did not find that the 
tween volumetric shrinkage 
dry density was all marked for 
Australian species, but did not in- 
vestigate whether the wider scatter was 
due wider variation the inter- 
section points the Australian specics. 

Wangaard (16) found that for 
tropical species, the volumetric shrink- 
age was considerably less than that 
calculated from the basic density using 
the relation for American woods. 
the species higher densities, the 
volumetric shrinkage was only about 
three-fifths that indicated this 
lation. suggested that this may 
for tropical species but measure- 
ments were available confirm 
suggestion. 

could established that these 
departures from the relation 
Newlin and Wilson (12) 
American species are due 
the intersection point, would 
possible estimate the 
point from the total volumetric 
age and the basic density. 

the volumetric shrinkage 
the green the oven-dry state, 
expressed percentage the g:cen 
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and the basic density, 
expressed g/cc, the relationship 
ebtained Newlin and Wilson may 
written 
Mip 

the per cent moisture 
corresponding the intersec- 
‘on point for these species. This re- 
has been given Stamm (14). 
method estimating the inter- 
onvenient because the few meas- 
urements required. Equation 
used Krpan (11) estimate 
the “fiber saturation four 
Furopean species from their volu- 
metric shrinkages and basic densities. 
obtained values which agreed 
sonably well with the intersection 
points obtained from mechanical tests. 

the slight curvature the shrink- 
age-moisture content relationship 
low moisture contents neglected, 


‘hemor 


Vv 
equal the unit volumetric shrinkage, 
the shrinkage per per cent 
moisture content change the linear 
region the relationship, that 
follows from equation that 

That is, the unit volumetric shrinkage 
may expected numerically 
approximately equal the basic den- 
sity when expressed appropriate 
units. 

Data are available from recent rou- 
tine shrinkage and density tests 131 
Australian and Pacific 
means which the correlation 
between unit volumetric shrinkage and 
basic density may investigated. The 
unit shrinkage values were determined 
from the shrinkage between and 
per cent moisture content after recon- 
ditioning, and should therefore 
reliable estimate. 

Fig. shows the observed variation 
the unit volumetric shrinkage with 
basic density for the species tested. 
Statistical analysis showed that the re- 
gression coefficient the relation be- 
tween unit shrinkage and basic density 
(in g/cc) was not unity, but that 

The correlation coefficient was 0.76, 
only per cent the variation 
unit shrinkage was accounted for 
the variation basic density. 
difference was observed be- 
tween the correlation for the Austral- 
and the Pacific Island species. The 
trees and specimens tested 
widely for the different species. 
Where large number trees were 
the deviations from the regres- 

departure the regression co- 
from unity probably largely 
change the size the ceil 


apparent that approximately 


lumina during drying, that the 
change the external volume the 
wood not equal the volume 
the water removed. For European 
species studied Beiser (4) and 
Clarke (6), little change the size 
the cell cavity was observed during 
drying but such measurements have 
been reported for Australian species. 
Constancy size the cell lumen 
every case hardly expected, 
the restraining sheath the 
outside the cell wall, and does not 
surround the lumen. 

Values the intersection point 
calculated using equation will there- 
fore error due to: (a) the non- 
linearity the shrinkage-moisture 
content relation low moisture con- 
tents, and (b) deviation the regres- 
sion coefficient between unit volumet- 
ric shrinkage and basic density (in 
g/cc) from unity. 

The error due the non-linearity 
low moisture contents may elimi- 
nated, and the other error reduced 
using the volumetric shrinkage from 
green per cent moisture content 
instead the value the dry state. 
The relation then 


where the percentage volu- 
metric shrinkage from green per 
cent moisture content and the density 

Intersection points for the 131 spe- 
cies referred above have been cal- 
culated using equation 


been compared with the average 
the radial and tangential intersection 
points obtained from the shrinkages 
from green and per cent mois- 
ture content. All calculations have 
been made using shrinkages deter- 
mined after reconditioning. The re- 
sults are shown Fig. 

The behavior the Australian and 
Pacific Island species was significantly 
different, but the average correlation 
coefficient was found 0.86, i.e., 
per cent the variation the 
intersection point calculated using 
equation was accounted for the 
variation the intersection 
point obtained from the shrinkage- 
moisture content relationship. 

The regression coefficients the re- 
lations between the two sets values 
were both 1.027 with standard error 
0.052. Since they are thus not 
significantly different from unity, the 
regression equations may written 
follows: 

Australian species 

Pacific Island species 

This correlation better than that 
between unit shrinkage basic 
density, order eliminate some 
the errors the calculations have been 
made over smaller range moisture 
contents. However, the correlation 
only useful providing rough esti- 
mate the intersection point when 
none available other means. The 
difference between the behavior 


‘eo S or more trees tested 


Austretion Less thon S trees tested 


& Less thon S trees tested 


Fig. 3.—Correlation between unit volumetric shrinkage and basic density. 
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Table 5.—VARIATION EQUILIBRIUM MOISTURE CONTENT AND 
SHRINKAGE INTERSECTION POINT CERTAIN SPECIES 


Intersection Point (%) 
(from shrinkage—moisture 


Equilibrium Moisture Content (%) 
Various Humidity Conditions 


No. content relationship) (all adsorbing) 

Araucaria klinkii 

Lauterb. 29.4 28.5 5.5 8.4 10.1 12.5 15.9 17.4 
Artocarpus sp. 17.2 13.9 15.5 5.2 8.5 10.6 13.0 14.1 
Intsia bijuga (O.K.) 

20.4 17.5 19. 5.1 6.6 8.0 10.1 12.5 13.8 
Pometia pinnata Forst. 4 28.7 26.1 5.6 8. 9.9 12.6 15.6 17.2 
Pterocarpus indicus 

18.0 17.2 17.6 4.0 5.6 6.7 8.8 11.3 12.8 


the Australian and the Pacific Is- 
land timbers difficult explain, and 
only emphasizes the approximate na- 
ture any estimate the intersec- 
tion point using this method. 


Relation Between Shrinkage Inter- 
section Point and Equilibrium 
Moisture Content 


may seen from Fig. that for 
some Pacific Island species tested, val- 
ues the intersection point the 
order per cent moisture content 
were observed instead the more 
usual values per cent. 
The moisture content the test speci- 
mens when the initial measurements 
were made was most cases over 
per cent, that any error the inter- 
section point due shrinkage the 


green wood before measurements were 
made seemed unlikely. 

comparison the equilibrium 
moisture contents these species with 
those species normal intersection 
points has been made exposing 
similar specimens all species at- 
mospheres various controlled rela- 
tive humidities until constant weight 
was attained. The equilibrium mois- 
ture contents each stage are shown 
Table 

may seen that the equilibrium 
moisture contents the species with 
low intersection points are consider- 
ably less than those the species 
with normal intersection points. This 
provides further evidence that the 
shrinkage intersection point char- 
acteristic property the species and 
related its hygroscopicity. 


42 
40 
38 x 
“a? RY 
32 
§ 5° os 6 
Po 
z ry a 4 © ° 
° 
° 
§ ° 
ofa 
3 
° ° 
° 
4 
Australien species ¢ mere trees sented 
less thon $ trees tested 


fe) “6 20 22 


“4 


S Less thon S$ trees tested 


4 more trees 
Pocitic istond species ( so fected 


26 28 JO J2 J4 J8 40 


Mean intersection Point (2) (trom Savinkege = Moisture Content Relationship ) 


Fig. between 


416 


intersection 
and basic density and that obtained from shrinkage-moisture content relationship. 
determined after reconditioning.) 


point calculated from volumetric shrinkage 


(Note: 


Conclusions 


The more important results which 
have been obtained from the present 
investigations may summarized 
follows: 


the absence collapse, the 
mean the tangential 
shrinkage intersection points when 
termined using in. in. in. 
specimens not significantly differen 
from the value determined using sm: 
basic shrinkage specimens. 

The intersection point 
from the shrinkages from green 
and per cent moisture content 
not significantly different 
determined using the whole line 
portion the shrinkage-moisture co: 
tent relationship. However, the 
section point calculated 
shrinkages from green per 
moisture content and the oven-d 
state definitely too high because 
the non-linearity the relationship 
low moisture contents. 

When collapse occurs, the 
age intersection point greater 
material free from collapse. 

section point consistently greater 
than the radial value, but the mean 
these two not significantly different 
from the value obtained 
metric shrinkage measurements. 


volumetric shrinkage and basic density 
for 131 Australian and Pacific Island 
species investigated poor, only 
per cent the variation unit volu- 
metric shrinkage being accounted for 
the variation basic density. 


estimate the shrinkage intersection 
point from the volumetric shrinkaye 
from green per cent moisture 
content and the basic density. How- 
ever, the coefficient 
this estimated value and the value 
tained from 
content relationship was only 0.86 
the regression lines were significan 
different for Australian and Pac 


age intersection point and the 
relative humidity was evident for 
species whose intersection points 
moisture content. 
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Introduction 


HAVE HAD CON- 
TEND with degrade losses from 
checks and splits ever since the first 
tree was cut. Checking natural 
tendency lumber when exposed 
rapid drying conditions still 
green and swollen. This tendency costs 
the country millions board feet 
lumber annually with resulting loss 
millions dollars. This loss 
suffered everyone from the manu- 
facturer the lumber down the 
man who buys the finished fabricated 
product. 


Much has been done throughout the 
years overcome the checking 
lumber. Better piling methods and 
more efficient kilns have contributed 
greatly toward solving this problem. 
Another more recent 
been through the use chemicals. 


Cause Checking 


Checking occurs lumber because 
uneven shrinkage throughout the 
its moisture content decreases. 
This natural uneven shrinkage within 
the piece creates stresses which tend 
the fibers causing checks. 
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Chemical Seasoning Lumber 


WILLIAM COLGROVE 
Bay Chemical Co., Division Morton Salt Co., Chicago, 


Application chemicals wood before seasoning lessens 
drying stresses and imparts other beneficial properties the wood. 
Three methods applying chemical seasoning agents and proper- 
ties chemical seasoned wood are described. Effectiveness 
various agents evaluated and their present and future status 


Uneven shrinkage has two main 
sources. One the difference 
shrinkage between the surface and the 
interior piece resulting from 
variations the moisture content. The 
second the characteristic all com- 
mercial woods shrink more along 
the annual rings 
tion) than across the annual rings (ra- 
dial direction). drying ordinary 
lumber, the shrinkage differences can- 
not eliminated, but drying condi- 
tions can adjusted lessen 
stresses and minimize checking. 

Chemical Seasoning: The idea 
using chemicals lessen drying stresses 
not new. Several hundred years ago 
people soaked wood sea water be- 
fore drying reduce surface check- 
ing and for many years salt has been 
spread over lumber piled for 
air drying. But the process was not 
understood until about 1930 when the 
U.S. Forest Products 
gan study it. 

From the facts that the vapor pres- 
sure water diminishes when chemi- 
cals are dissolved and that dis- 
solved chemical diffuses from zone 
high concentration one low 
concentration, the Forest Products 
Laboratory formulated the following 
principles: 

water soluble chemical dif- 
fuse into water green wood and 
simultaneously, water green wood 
will diffuse into the chemical solution 
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When chemical diffuses into 
the water unseasoned wood, this 
water becomes chemical solution that 
has vapor pressure less than that 
water. The treated portion the wood 
tends retain its green dimensions 
while being dried relative humidity 
equilibrium with the vapor pressure 
the chemical solution. 

The presence the chemical 
the fine swelling structure wood 
decreases its normal shrinkage. 

All chemical seasoning agents oper- 
ate these principles. However, 
practice the anti-shrink effect gener- 
ally considered too slight 
consequence. 


How Chemical Seasoning Works 


Two items should remembered 
discussing chemical seasoning. They 
are: Chemical seasoning reality 
preseasoning treatment. The conven- 
tional methods drying must still 


used. Chemical seasoning does not 


depend any chemical reaction be- 
tween the wood and the chemical used. 

the outer portions board are 
saturated with given chemical, they 
tend remain moist long the 
vapor pressure the surrounding air 
equal higher than that the 
solution the wood. The high mois- 
ture content the surface zones the 
treated wood does not decrease the 
drying rate because the water the 
untreated portion will have normal 
high vapor pressure and will move 
toward and evaporated from the 
surface. proper balance exists be- 
tween the relative humidity the air 
and the vapor pressure the solution 
the wood, the moisture content 
the surface fibers will remain high 
enough prevent their shrinkage and 
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thus prevent surface checking. 
Like ordinary lumber, lower- 
ing vapor pressure toward the sur- 
face that allows treated lumber dry. 
Ordinary lumber depends upon re- 
duction surface moisture affect 
lowering vapor pressure while 
treated lumber depends chemical 
lower the surface vapor pressure. 


Combining Seasoning Agents 


The primary function chemical 
seasoning agent improve wood 
drying. However, various seasoning 
agents can combined impart cer- 
tain their beneficial properties 
the wood. 

For example, combining crystalline 
agent such salt, urea, mono- 
ammonium phosphate with 
crystalline chemical such glycerine, 
diethylene glycol, molasses, invert 
sugar, corn syrup gives maximum 
anti-shrink affect. Resin-forming 
chemicals increase the hardness 
wood. Urea has the property com- 
bining with lignin hardwood 
form thermoplastic material. The 
ammonium radical certain chemicals 
darkens wood, giving fumed 
appearance. Many combinations are 
possible impart desired character- 
istic the lumber. 


Methods Applying 


Several methods applying 
chemical seasoning agent are possible. 
Each has its place and must selected 
fit the individual operation. 

Steeping: the earlier experiments 
wood was submerged and steeped 
solution the chemical from one 
four days for each inch thickness. 
This method was effective but was 
suitable for only small quantities 
high priced material. The enormous 
tank capacity required makes steeping 
impractical for large scale operation. 

Spraying and Dipping: When 
chemical solution, the piece size and 
the concentration, viscosity, and temp- 
erature the solution affect the quan- 
tity chemical that adheres the 
surface the lumber. This means the 
solution must adjusted for each 
treated. For example, oak requires the 
presence certain amount chemi- 
cal/M.B.F., beech requires another 
amount, etc., down through the list 
species. This means that every time 
mill cuts different species, the solu- 
tion must adjusted for that species. 
Also, 8/4 lumber has twice the board 
foot volume 4/4 lumber but only 
slightly more surface area take treat- 
ment. This means the solution must 
adjusted for every change lumber 
dimension. 

further complicate the situation, 
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Morton Lumber Cure. 


Fig. 1.—Comparison moisture distribu- 
tion and salt 
Chemical seasoning treatment. 


saturated solution chemical 
used secure the required treatment 
the shortest time. Therefore, 
change the concentration the solu- 
tion, heat must applied increase 
the solubility the chemical agent. 
Another method change the vis- 
cosity the solution. This can done 
adding starch, bentonite, any 
number thickening agents. This, 
however, results sticky, messy lum- 
ber handle. 

general, dipping spraying 
restricted specialty items small 
scale operations. 


Dry Spreading: dry crystalline 
powdered chemical may applied 
spreading directly the surface 
the lumber. The lumber 
piled with layer chemical between 
each course that both faces the 
board are contact with the chemical. 
few days the chemical has all dis- 
solved and diffused into the wood, 
after which the lumber repiled 
sticks for air drying kiln drying. 

special needed for 
this method and expensive installa- 
tion required. The lumber 
treated can easily selected and 
treated the most desirable location. 
The dry spread method has proven the 
most successful most cases. 


Properties Chemical 
Seasoned Wood 


Chemicals retained lumber may 
modify the properties the wood, de- 
pending their kind, amount, and 
depth penetration. the effect 
the chemical may either good 
bad, seasoning agents should chosen 
with the end use the seasoned wood 
mind. 


Corrosion: Most salts are corrosive. 
For this reason care must taken 
include corrosion inhibitor with this 


group seasoning agents. Buffered 
sodium chloride such Morton Lum- 
ber Cure effective this group. 

general, organic compounds are 
not corrosive. However, they are not 
considered satisfactory buffered 
sodium chloride for various reasons 
such ease handling, discoloration, 
and some cases price. 


chemical seasoning agent, aqueous 
solution should have relative vapor 
pressure equilibrium with relative 
humidity about per cent. The 
relative humidity with which 
cal solution balance 
the minimum humidity 
which the wood may exposed 
out shrinkage the 
Treated wood exposed relative 
humidities higher than the relative 
vapor’ pressure the solution will 
tend condense moisture. For 
drying the relative vapor pressure 
the chemical should low and 
duce condensation the relative 
pressure should high. 
chemical should used that 
good compromise between the 
extremes. 

Since the chemical concentrated 


the outer fibers that much 
removed surfacing the lumber and 
since dry wood products are usually 
kept dry, easy overemphasize 
the seriousness condensation 
chemical seasoning. 


Electrical Conductivity: 
impregnated into wood materially re- 
duce its electrical resistance. high 
electrical insulation required, salts 
should not used chemical season- 
ing agents. small amount salt 
wood will increase its conductivity 
many times. 


color wood not altered much 
sodium chloride, buffered sodium 
chloride. Other chemicals, 
the ammonia compounds, such 
monoammonium phosphate, and 
monium sulfate tend give the 
fumed appearance that increased 
high kiln temperatures. Invert 
ars and diethylene glycol not ter 
the color wood unless the 
temperature exceeds 


Effectiveness Chemical 
Seasoning Agents 


Chemicals: Few chemicals 
satisfactory seasoning agents. 
one must low priced and quite 
ble water. Its saturated 
should equilibrium with out 
per cent relative humidity 
fastenings and kiln parts. 
fered sodium chloride, buffered 
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and, for some uses, urea 
these requirements. 


Drying Methods: The 
drying treated lumber has 
the drying rate and 
losses than the chemical 
predrying treatment sup- 
but does not replace the 
seasoning factors tem- 
and relative humidity. Al- 
chemically treated lumber can 
kiln-dried relative humidi- 
ties ruinous similar untreated mate- 
rial. treated wood has its own critical 
temperatures and relative humidities. 


Drying Time: general, other fac- 
tors being equal, treated and untreated 
lumber should dry the same 
Chemically treated stock can ex- 
pected dry faster than untreated 
material only when the treated stock 
dried more severe drying 
schedule. 


Drying Degrade: The method 
drying the lumber and the chemical 
seasoning agent used both have ef- 
fect drying losses. However, when 
chemical chosen giving vapor 
pressure equilibrium with rela- 
tive humidity approximately 
per cent and drying conditions are ad- 
justed the moisture retention proper- 


Engineering Design Veneer and 


ties the chemical, degrade losses 
can cut per cent. 


Present and Future 
Chemical Seasoning 


present, chemical seasoning 
its infancy. The process has been 
known and investigated for over 
years but the surface has been barely 
scratched. Much still remains 
learned. the present time, one com- 
pany, the Bay Chemical Company, has 
ventured produce and market com- 
mercial chemical seasoning agent. 
until about years ago they met with 
little acceptance. However, since that 
time numerous mills and woodworking 
plants have found that check-free lum- 
ber definitely asset business. 
Mills get less degrade and more repeat 
orders for treated lumber and fabrica- 
tors find their cutting yields greatly 
increased. 

Chemical seasoning strives for 
quality product. Reduced drying time 
and the imparting special properties 
the wood are added features but 
present are not enough make chemi- 
cals universally accepted tool 
seasoning lumber. However, more 
and more people learn that check-free 
lumber better than lumber with sur- 
face checks closed during drying, 


Plywood 


ERICSSON MERRITT 


President, Ericsson Merritt, Inc., Lockport, 


Broadly discusses from engineering viewpoint the following 
factors which affect the design modern veneer and plywood 
plant: plant location, climatic conditions, transportation, character 
and availability timber supply, labor, type product, markets, 
and extent integration the project. Summarizes detailed engi- 
neering data required execution rational design specific 


plant. 


DESIGN VENEER and ply- 
wood plant, engineered other- 
must conceived compromise 
and dedicated the proposition that 
the raw material God makes it. 

Plywood markets not exist 
forest nor trees grow the center 
plywood market. Thus, the com- 
promising begins. 

has been represented the writer 
scveral occasions that the millen- 
nium had arrived and that there ex- 
heretofore inaccessible loca- 
tion perfect trees which 


Session XIV, Veneer and Ply- 
wood, PRS Tenth National Meeting, June 4-7, 
1956, Asheville, 


were all true cylinders and contained 
defects. One plant was actually 
designed and built process such 
perfect logs but the local sheriff soon 
relieved the stockholders any fur- 
ther responsibility ownership. 

behooves the plywood plant de- 
signer and his employer not forget 
the opening dedication. 

This discussion relates engi- 
neering design problem which turned 
out have many ramifications that 
any attempt cover single 
paper would have made the discussion 
valueless. This paper will limited 
discussion the engineering 
what may termed the external as- 
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chemical seasoning gaining popu- 
larity and slowly but surely coming 
into its own. The day coming when 
chemicals will common use 
help season the woods difficult 
dry normally. 
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pects the design veneer and 
plywood plant, leaving for 
quent discussion the engineering de- 
sign the production line itself. 


Specifying the Problem 

under discussion, good engineering 
principles should followed speci- 
fying exactly what the problem is. 
This can done giving the design 
engineer the answers the following 
questions: 

Where? 

How much? 

Into 

From what? Delivered when and 

how 
Degree integration? 


The Author: Merritt graduate me- 
chanical engineer from Michigan and 
holds numerous machinery patents. 
was president Merritt Engineering and 
Sales Co. and Corp. from 
currently heads consulting engineering 
rm. Merritt member the FPRS Veneer 
and Plywood Division. 
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Where? Where the plant 
built will should factor its 
design. obvious that climatic con- 
ditions will have direct bearing 
the type building required and 
the steam requirements. Climate also 
affects the efficiency labor; hence, 
the size the plant for given capac- 
ity. Climatic conditions also indirectly 
affect equipment selection since logs 
available cold climate such the 
Scandinavian countries and Canada are 
small diameter and can only 
economically cut short lengths. 

The cost and availability labor, 
both skilled and unskilled, influence 
some extent the selection equip- 
ment. The average skill and aptitude 
the available labor will also influ- 
ence both size plant and selection 
equipment. 


How much? How much mill shall 
produce its capacity must de- 
fined reference unit time. 
Due the varying number days 
worked per year, per month, and per 
week various areas around the 
world, the unit time should 
reduced days and preferably 
shifts. 

For design purposes, good 
general rule figure one shift per 
hour day the green end, two 
shifts the driers 


Into what? This discussion relates 
plywood plant design logs are 
obviously being converted into ply- 
wood. However, client who expected 
architectural plywood 
might slightly disappointed with 
mill designed make drawer bottoms 
and mirror backs, regardless the 
quality the engineering. 

This example will illustrate the need 
the part the designer for exact 
and detailed information the spe- 
cific type types plywood 
produced and the range sizes and 
thicknesses. 


From what? veneer and plywood 
plant uses timber raw material. 
The engineer who responsible for 
plant design must have detailed data 
the specific raw material 
processed. other words, must 
have raw material specification. This 
can formulate from the answers 
the following questions: 


(a) Predominant 

(b) Secondary species, 

(c) Will timber received long 
logs pre-cut blocks 

(d) long lengths, what the 
maximum length and average 
length? 

(e) What will maximum, mini- 
mum, and average diameter? 

(f) Will logs received season- 
ally reasonably uniform 
rate month 
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(g) How will logs delivered 
mill site? water, rail, truck, 
all three? 


Integration? The degree, any, 
that veneer and plywood plant 
integrated with other wood converting 
units the same location influences 
the design the plant many re- 
spects. Consequently, the plywood 
plant designer should have full infor- 
mation existing potential inte- 
gration. Some the units which may 
combined into wood converting 
complex are sawmill, 
door plant, steam generating plant, 
power generating plant, chip mill, 
pulp mill, paper mill, chipboard plant, 
insulation and hardboard plants. 

can now assumed that the 
plywood plant designer has sufficient 
data prepare complete detailed 
specification his design problem. 

will next make rough determi- 
nation the steam, power, and water 
requirements and work out overall 
wood balance between the total vol- 
ume tonnage wood entering the 
plant, and the tonnage wet waste, 
tonnage dry waste, and tonnage 
finished product. 

the plant designed will 
located the hinterlands where cen- 
tral station power not available 
reasonable price, the above figures will 
usually indicate fuel deficiency. 
most areas where such conditions pre- 
vail, neither oil nor coal are available 
reasonable cost. This leaves waste 
wood from some other source the 
only solution the fuel deficiency 
problem. Sometimes wood waste can 
purchased from existing nearby 
sawmill. But this not possible, the 
only solution integrate sawmill 
into the picture with the veneer and 
plywood plant. 

The peak and average hourly elec- 
trical load for each shift now 
known. This power will either pur- 
chased generated the plant site 
which case the generating facilities 
are generally consolidated combi- 
nation boiler and power house. 
either case, the plywood plant designer 
need only concerned with electrical 
power distribution once has deter- 
mined detail the requirements. 

Unfortunately, the steam problem 
not simple. The plywood plant 
not only uses steam but also supplies 
fuel for steam generation. This fuel 
starts develop the station where 
logs are sawed into blocks and con- 
tinues develop down through the 
mill the shipping dock. Conse- 
quently, the location the steam gen- 
erating facilities and the plywood 
plant become interrelated. Further, 
sawmill has been added supply 
fuel deficiency, its location least 
the method delivery wood waste 


the steam plant becomes interrelated 
with the plywood plant and its waste 
conveyor and hogging system. 

Log block storage, either 
yard pond, must provided. The 
storage capacity will determined 
only the mill capacity but also 
the method and timing log 
eries. some localities all the logs for 
entire year’s production will re- 
ceived over one- three-month 
period. other areas, deliveries 
month will reasonably constant. 

the species being processed floats, 
pond provides the most 
log storage and means for 
and sorting. Finland, ingenious 
means are employed for handling 
woods the water which kept 
open pneumatic de-icers during the 
winter. 

The species being processed may 
may not require heat treatment prior 
cutting the lathe. Heat 
may only required during ceriain 
months the year, perhaps only 
the species being processed 
heat treatment, perhaps heat 
ment will only required when cut- 
ting the heavier thicknesses. 
event, any heat treatment 
quired, study must made 
mine the maximum volume which 
must processed per shift and the 
time required for processing that 
adequate space may allocated for 
this operation and the proper 
facilities provided. 

detailed discussion the pros 
and cons heat treating logs and /or 
blocks prior cutting rotary 
lathe and the various methods and 
equipment which may employed 
effect heat treatment broad study 
itself which cannot included 
the scope this discussion. only 
assumed this point that decision 
has been made that heat treatment 
not required that required and 
what extent. 

The debarking and 
lem now presents itself. The decision 
this problem may affect the 
the station where logs are 
into blocks and the general 
pond arrangement with its matcrials 
handling facilities. 

ton both? the timber being 
essed requires heat treatment fore 
cutting and the decision 
mechanically, the question also rises 
whether bark before after ‘ting 
block length. blocks averag: 
diameter are being processec 
general problem further comp! 


up” well bark prior ivery 


the block the cutting lathe. 
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may argued and figures pre- 
sented which appear prove that 
some the tropical species, especially 
those having thin bark, can de- 
barked more economically hand 
low wage areas than machine. 
has been the writer’s observation that 
the debarking and the cutting lathe 
situation exactly the same the 
and the clipping. 
either the debarking the clipping 
interrelated operation with the 
cutting the overall process, lathe 
production suffers. 

Human nature many ways the 
same the world around. The lathe 
crew tends set its pace the rate 
blocks are being barked. The barking 
crew tends bark just little behind 
the lathe requirements. Likewise, the 
lathe may times bury the clipping 
but clipper crews never set pace for 
the lathe. 

With mechanical barking becomes 
obvious management that something 
wrong there not all times 
bank debarked blocks ahead 
the cutting lathe. Thus, the barking 
operation does not exert psychologi- 
cal brake lathe production. 

the average block diameter is, for 
example, inches less, the num- 
ber blocks cut per shift will 
substantial. Thus, the total time lost 
per shift the cutting lathe 
“rounding blocks, even 
though they have been mechanically 
debarked, may reach substantial per- 
centage the total shift hours. 
mill wants cut 150 300 more 
blocks per shift, the cutting lathe 
should relieved from least part 
the job reducing the blocks 
some semblance cylinder. 

Great advances have been made 
the past few years the development 
mechanical debarkers and for some 
types plywood operations, available 
units may meet all requirements. For 
other types operations, equip- 


ment currently available gives the opti- 


mum answer the debarking and 
round-up problem, either 
standpoint the results produced 
the block handling involved. 

Before leaving the debarking 
and/or round-up problem, may 
apropos briefly discuss the related 
subject block cleaning. the man- 
ufacture plywood generally, with 
the that made from fir 
and few other species, usual 
inch maximum per side for sand- 
ing. the faces must 
cut smooth. Scratches and torn streaks 
knife nicks cannot toler- 
ated can tight and loose spots 
which often caused partially 
whetting out nicks the 
per cent the nicks 


are caused foreign material the 
block, mostly sand and gravel. 

Such attrition the lathe knife 
looked upon many mills neces- 
sary evil which can only combatted 
more frequent knife changes. the 
lathe cutting 5,000 6,000 linear 
feet veneer per hour, which can 


done well-engineered mill even 
small hardwood blocks, then 


shutdown for knife change for 
any reason becomes expensive. 

The answer maintaining sharp 
knife cut only clean blocks. Much 
can done improve the cleaning 
blocks providing space and simple 
facilities for this operation. still 
simpler keep blocks clean pro- 
viding proper handling 
tween the debarking station, manual 
mechanical, and the cutting lathe. 

the savings which may made 
delivering only clean blocks the cut- 
ting lathe often important re- 
quirement and sometimes more 
than providing the facilities. 


Material Handling 


this point may well for the 
plant designer consult his wood 
balance computations and make some 
tentative decision hogging equip- 
ment and material handling facilities 
required. The magnitude the prob- 
lem simply moving material, par- 
ticularly waste, from one point 
another not generally appreciated. 
The following figures may quite 
illuminating. 

the basis actual cubic volume 
(not log scale), the wood input 
all rotary cut plywood plant will 
from times the cubic vol- 
ume the plywood shipped. 

For example, mill producing 150,- 
000 square feet plywood 
per day would have wood output 
3,125 cubic feet. this were 
birch mill, the input volume would 
from 9,000 10,000 cubic feet 
wood. Or, the mill were processing 
Gaboon (Okoume) the input volume 
would from 6,200 7,000 cubic 
feet. the former case, the waste 
would average 6,375 cubic feet and 
the latter case 3,475 cubic feet per 
day. 

True, 150,000 square feet 
inch plywood respectable daily 
production but this divided five 
for the small mill, then are still 
dealing with waste volume round 
figures 700 1,300 cubic feet per 
day. This volume still quite load 
for man with cart even man 
with cart and mule, whether the 
man paid dollar hour dol- 
lar per day. 

Remember this only the waste 
volume. minimum, the total in- 
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put volume must moved into the 
yard pond, then moved out and 
moved into the mill. the wood has 
heat treated before cutting, the 
handling the total input volume 
about doubled. 

The wood balance computations will 
show the volume tonnage waste 
which will develop the bolt sawing 
station, the wood not received 
pre-cut blocks. This waste will 
the form butt ends 
defective wood plus sawdust. fuel 
critical item, this waste must 
transported the boiler house. the 
logs are large diameter, these butt 
ends must split otherwise re- 
duced size. any event, the fact 
remains that all this waste including 
the sawdust must moved, which 
item cost much clipping, 
splicing, pressing, sanding, etc. de- 
serves, but seldom receives, much 
engineering study the cost these 
other operations. 

Most this waste solid wood. 
may may not economical hog 
ence the type and size the hog 
hogs selected. 

The next item waste develop 
rossing head, eliminated hog- 
ging problem. removed otherwise, 
the bark usually becomes waste item 
included the hog considera- 
tions. Again, the fact remains that 
must moved. 

Some species bark cannot put 
through some types hogs. Because 
bark usually carries considerable 
abrasive material, increases hog 
maintenance. Situations sometimes ex- 
ist which make more economical 
install separate hog for bark only 
than convey the hog serving 
the cutting lathe. the debarker 
also round-up lathe, the volume 
waste developed the debarking sta- 
tion will exceed the waste developed 
the cutting lathe exclusive the 


cores. 


Whether not waste material 
quantity will develop back the cut- 
ting lathe from turning the block into 
cylinder, the lathe must still pro- 
vided with waste conveyor. This con- 
veyor will discussed this point 
since the lathe waste and the hog 
which feeds should considered 
part the yard, steam plant, hog, 
hog house, and waste 
rangement problem. 

Time the controlling factor the 
handling waste back the cutting 
lathe. Production hours lost due 
lathe stoppage caused accumula- 
tions waste back the lathe be- 
cause the lack conveyor 
because conveyor and/or hog fail- 
ures would have amortized many 
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mill before was fully depreciated 
the books. Manual waste removal back 
lathe costly even the labor 
free. 

The peak loads which may develop 
over any 30-second 
riods from all sources which may dis- 
charge onto this conveyor can easily 
computed. The conveyor should 


designed for such peak loads rather 


than for average load over 15- 
minute half-hour period. Under 
most circumstances, relatively high 
speed belt conveyor will best meet the 
requirements. permitted the gen- 
eral layout and arrangement, this con- 
veyor should discharge directly into 
hog without change direction the 
flow waste material. 

With variable speed drive, nom- 
inal 8-foot lathe will develop 
prising volume waste seconds, 
particularly the blocks are not previ- 
ously rounded approximate 
cylinder. This means that the design 
engineer must realistic his selec- 
tion hog size and the motor 
drive it. 

Due the noise factor and help 
the general problem elevations, 
usually desirable install the hog 
handling the waste from back the 
lathe separate hog house, although 
there may situations which make 
the installation the hog pit 
directly below the lathe the most desir- 
able overall balance. Such ar- 
rangement often eliminates conveyor. 
However, also means that the hog 
the waste conveyed outside the 
mill hog, bypass can installed 
the conveyor through which the 
waste can discharged into the yard 
during temporary failure the hog 
and lathe production still maintained. 

Many hog has been unfairly con- 
demned when its failure function 
was caused lack adequate provi- 
sion for carrying away the hogged ma- 
The conveying means for this 
material must also designed for the 
peak load well the infeed con- 
veyor and the hog. 

The hogged waste can either 
mechanically conveyed blown from 
the hog the storage bin which 
usually adjacent the boiler 
house. This conveying problem can 
become complicated and costly unless 
this stage the engineering, the 
location the hog hogs prop- 
erly correlated with the fuel storage 
bins the boiler house. 

The transportation high moisture 
content hogged veneer waste 
blower system involves specialized en- 
gineering and the 
designer well advised consult the 
specialist. 

The fact should not overlooked 
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that this material will freeze cold 
climates and lock mechanical con- 
veyor the conveyor shut down 
overnight with chips transit. 

The cores dropped the lathe con- 
stitute one the largest single items 
waste. They represent substantial 
tonnage which should handled 
minimum number times. 

Because the usual core not more 
than possibly inches diam- 
eter, the conveyor provided for their 
transport away from the lathe will 
seldom handle substantially larger di- 
ameters. The core conveyor from the 
lathe should have capacity not only for 
the usual diameter core but should also 
capable handling reject blocks. 
Too often worth lathe time 
worth veneer from 
block. 

Before conveyor engineered for 
carrying the cores away from the lathe, 
study should made the best 
method disposal which will yield 
maximum return for minimum 
handling cost. cores are required 
fuel, provision must not only made 
for transport but also for firing them. 
power being generated and the 
fuel supply critical, they cannot 
fired chips since the power required 
for chipping carried back through the 
generators and the boilers increases 
the fuel requirement the point 
diminishing returns. 

The location the plant and the 
extent integration have vital 
influence the best answer the 
core disposal problem. 

item which may well consid- 
ered part the engi- 
neering that maintenance facili- 
ties. the plant located the 
hinterlands, well-equipped machine 
shop absolute necessity. well- 
planned warehouse arranged for tight 
control replacement parts and sup- 
plies also vital requirement. Even 
locality where machine shop 
facilities are readily available with the 
services specialists, plant any 
size should have well-planned 
ties for both preventive and emergency 
maintenance. Such facilities 
clude separate grinder room where 
the precision grinder can installed 
and free vibration. 

All too often maintenance facilities 
are afterthought and their location 
and adequacy are given engineer- 
ing study. result, some out-of- 
the-way corner the production mill 
ultimately labeled 
blue print. The plant mainte- 
nance usually reflects this casual 
approach. 

Wherever plywood plants 
cated, usually rains once awhile 
not every day. many locations 


floods are potential hazard. Sound 
engineering indicates that some plan- 
ning and study should given the 
drainage problem during the design 
stage minimize the effect 
not only normal rainfall 
but also some reasonable 
abnormal situation. Tractors work- 
ing hub-deep mud mill yard 
production workers sweeping water 
off the mill floor are not conditions 
which promote good profits. 

The plant site may have been 
lected prior the entrance 
plant design engineer into the pictu 
such case, must prepare sta 
ment the problem, make his 
ies and computations, and then 
range all the facilities the best 
sible advantage within the limits 
the available space, its topography, 
the transportation facilities. 

pulled out the production line 
replaced but mill building bo: 
house not move easily. 

only the general area 
the plant located has 
determined, careful study should 
made all possible sites the area 
and written evaluation prepared 
each site. Some the following 
tors are worthy consideration 
making such evaluations. 

Cheap and 
tion for the incoming raw material 
and the outgoing finished product 
one the most important factors. The 
original delivery the heavy 
machinery transportation problem 
which should not dismissed lightly. 
Transportation personnel and 
from the mill may also factor 
which must weighed when select- 
ing plant site. 

Water transportation raw mate- 
rial usually the most economical and 
often the only means available. 
ideal plant site would 
water. However, wide water 
does not necessarily mean either 
convenient transportation. one 
thing float logs onto beach but 
handling finshed plywood 
through the surf ship 
mile more off shore 

The plant site should 
ground and well drained 
free the possibility flood ige. 

available not only for the sual 
plant requirements but also for fire 
protection. 

The possibilities artificia log 
storage pond should not 
natural one not available and 
the species being processed 

Even with hardwoods 


OCTOBER, 


q 
7 


required per day for spraying 
log deterioration during the 
months. 

dock facilities, grading 
trackage, truck roads, personnel 
and power generating facili- 
all cost money. Here again, com- 
in. site with excellent natural ad- 
for one less ideal the latter 
ids expenditure for one more 
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the above items. 

the final analysis, people 
who make plant successfal, not the 
equipment. Consequently, may 
far wiser locate the plant where 
good people are willing and happy 
live and work even though involves 
compromising other directions. 

The engineering design veneer 
and plywood plant does not begin 
with flow chart the manufacturing 


Veneer knives must properly maintained assure continuous 
lathe operation. Major steps knife manufacture are explained 
and the importance straight, keen edge stressed. Considers 
the effect positioning the knife lathe performance and veneer 
quality and discusses proper grinding practices. 


UNDERSTAND THE IMPORTANCE 
care the handling veneer 
knife, necessary know few 
things about the steps manufacture. 

veneer knife bi-metal cutting 
tool which requires the welding to- 
gether two types steel. The inlay 
which makes the cutting edge 
made high-grade alloy tool steel. 
This inlay bar forced under tre- 
mendous pressure the welding op- 
eration into bar soft iron backing 
2300° Fahrenheit. The knife blank 
then put through rolling mill 
reduce its thickness figure which 
will allow adequate stock for the ma- 
chining and grinding operations. 

The second important step the 
hardening and tempering this ve- 
neer knife. view the fact that 
the inlay type steel which 
harden, will necessity 
change somewhat volume. con- 
trast, there volume change 
the backing steel because its ex- 
tremely low carbon content. Recogniz- 
ing the fact that these two steels have 
becn made into one integral part, and 
taking into consideration the change 
volume one the two components, 
can seen that the hardening 
veneer knife distortion must 
controlled. 

final steps manufacture are 
the machining, surface grinding, sharp- 


and straightening the veneer 
nted Session XIV, Veneer and Ply- 
Tenth National Meeting, June 4-7, 
1956, Asheville, 

ird University and Harvard Business 


\dvanced Management Program. 
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knife. These operations must di- 
vided into several steps order 
avoid bowing twisting the knife due 
removal too much stock 
time from any one part the blank. 

All the above steps manufac- 
ture are carefully controlled order 
that finished veneer knife may 
straight and conform 
ances thickness and width from 
end end. 

resharpening knives the field, 
one sometimes finds poorly maintained 
equipment that will not give 
accurate service sharpening knife; 
grinding cannot done accurately, 
producing knives that are uneven 
width from end end. When such 
knife put into the lathe, the lathe 
operator has great difficulty straight- 
ening the edge. forced try 
with the jacking screws bring the 
low points the knife and 
even with the high points. Such prac- 
tice will put the knife under heavy 
strain the cutting operation. 
impossible straighten out the edge 
completely this method, with the 
result that the knife cuts above chuck 
center some spots and below center 
others. 

Material produced such lathe 
will tight places and loose 
others. Veneer this sort some- 
times described being 
other words has tendency pop 
through from one side the other 
when pressed. 

certain operations the veneer 
knife subject considerable wear 
the side opposite the bevel, the 
cutting edge. This wear due the 


process and selection the produc- 
tion equipment. The fact that the total 
cost such mill will three 
four times the cost all the produc- 
tion equipment required the manu- 
facturing process highlights the need 
for engineering approach, thorough 
investigation, and the execution, 
least tentatively, the external de- 
sign, prior the design engineering 
the production facilities. 
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rubbing the veneer passes 
through the opening 
knife and the nose bar. Such wear 
quite often irregular, being heavier 
one point along the cutting edge 
the knife than another. 
amount rebeveling will straighten 
this edge unless the knife reduced 
considerably width. The cutting 
edge will wavy, the knife being 
wider the point where there 
wear and narrower the point 
heavy wear. This makes for poor cut- 
ting the lathe. 

straight cutting edge para- 
mount importance quality veneer 
even thickness cut. Today, 
many operations the field 
equipped with new heavy grinders 
which properly maintained produce 
good straight cutting edge. 

important that the grinderman 
use infeed his grinding wheel 
that will sufficient break out 
the grinding wheel those grinding par- 
ticles which have become dull the 
sharpening the veneer knife. feed 
not continuous, the dull grinding 


particles stay the wheel. allowed 


remain the wheel, they begin 
burnish the bevel the knife and 
overheat it, either drawing the temper 
the cutting edge burning it. This 
often results extremely smooth bev- 
els veneer knives which indicate 
burnished condition 
damage the cutting edge. 

Another point remember the 
resharpening veneer knife not 
use too heavy feed the sharp- 
ening process, because will produce 
thick wire along the cutting edge. 
Such wire one the best indica- 
tions dull ground knife. con- 
trast, thin wire indicates sharp cut- 
ting edge. When one contends with 
the problem removing heavy wire 
honing, will realized that the 
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thickness this wire actually 
measure the sharpness the knife 
itself. The thicker the wire, the duller 
the cutting edge. 

the resharpening any knife, 
the angle bevel which used 
produce the cutting edge and the con- 
cave that bevel must considered. 
The pitch that set most lathes 
changed only very minor amounts 
the operator. Any radical change 
the bevel angle ground will 
require major adjustment the 
lathe correct the pitch. there- 
fore very important that the grinder- 
man make certain that resharp- 
ening his veneer knife the same 
angle came him from the lathe. 

Closely connected with this angle 
bevel the amount concave. Con- 
cave measured the space under 
straight edge placed right angles 
the cutting edge and resting 
the bevel the knife. false 
concept the part many opera- 
tors think that least 1/16 inch 
permit correct lathe operation. Actu- 
ally the main reason for concave 
enable the grinderman and the opera- 
tor hone the knife between sharp- 
enings without tipping the hone 
having work the entire surface 
the bevel. Five thousandths six 
ample for this honing operation. 

Many lathemen figure the included 
angle bevel their knife meas- 
uring the length this bevel. there 
heavy concave the bevel, the 
actual angle will much more acute 
than appears the case. This re- 
sults weakened cutting edge. 

The edge veneer knife when 
newly sharpened extremely keen. 
During the first few hours run- 
ning, this edge must watched care- 
fully because will sensitive 
knots and foreign material imbedded 
the log until the knife becomes 
work-sharpened the lathe. Work- 
sharpening produces very minor 
bevel that side the knife towards 
the nose bar. Such bevel strengthens 
the cutting edge. 

many West Coast operations, the 
lathe operator will run file over 
the knife producing this 
ficially and thereby provide much 
stronger cutting edge the beginning 
the operation. Many knife has 
been nicked because lack 
knowledge this point. 

setting veneer knife the 
lathe, damage will done unless care 
taken certain that the follow- 
ing rules are followed: 

extremely important that the 
cutting edge the knife 
horizontal line with chuck centers 
the lathe when operation. this 
not done the automatic pitch adjust- 
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ment will, when compensating for log 
diameter, throw the cutting edge out 
position. This puts the edge either 
above below chuck center such 
extent that will tend dive 
into the log try cut out. Slack 
the chuck spindles, which allows the 
log rise when rotating, will effect 
the position the knife its rela- 
tionship chuck center. 

Most are familiar with the meaning 
knife position the lathe. Directly 
related pitch what might called 
“knife bearing the Too little 
bearing will result considerable 
lathe chatter and washboard veneer. 
Too much bearing will force the lathe 
labor, put heavy pressure the 
cutting edge, and result wavy ve- 
neer. Some operators err the side 
too much knife bearing because 
has tendency smooth compress 
the surface the log just before the 
veneer cut. Although the veneer 
appears smooth comes from the 
lathe, will open afterwards be- 
cause this bearing puts the knife 
such position that prys the veneer 
from the log. 

The correct amount bearing seen 
good lathe operation helps sup- 
port the knife and makes possible 
for the operator control the thick- 
ness the veneer cutting very 
close tolerances. Correct bearing means 
that not only the machine, but the 
log well, helping hold the 
knife position. 

There are other practices sometimes 
encountered the field which may 
result broken bent knives. Quite 
often lathe operator rounding 
his log will increase his infeed and 
throw back his pressure cap. Such 
procedure will remove considerable 
knife support and allow the edge 
weave and out. This may break 
bend knife. Sometimes this operation 
known 

are all familiar with breakage 
due knife hitting the lathe chucks 
either end the log. This comes 
from the knife being run too close 
the lathe chucks the finish the 
operation. 

Some operators, attempt 
speed the bolting clamping 
the knife onto the knife bar, will not 
pay adequate attention make cer- 
tain that the clamps are snug and flat 
against the knife that all the 
knife bolts are taken up. easy 
understand why knife will break 
not securely held. The tre- 
mendous pressure exerted against the 
cutting edge will cause knife flex 
supported. 

Rubbers, small pieces wood 
that ride occasionally 
knife and the log, will bend knife 


back unless removed. Shakes and pitch 
rings often found softwood may 
cause severe damage the knife and 
possibly the lathe when they break 
loose from the log. 

Hard knots have the following 
effect the knife: Since the knife 
always strikes knot the same 
point, has tendency dull the 
knife after several blows. The result 
that the knife, being dull, tends 
doge from the knot. The outcome 
may either bent knife or, the 
opposite case, broken knife 
dives into the knot attempt 
regain its position. 

Conclusions 

Many the points covered 
are familiar operators and yet 
present-day operation. The incre 
ing cost making veneer 
point out the extreme importance 
continuous lathe operation. 
knife bent knife means down 
and poor utilization the lathe crow. 


Discussion 

Robert Larson (Larson Plywood 
Co.): When honing the face edge 
veneer knife, frequently during ‘he 
run, advisable follow this 
honing lightly the back edge 
the knife remove the fine wire 
edge, should wooden block 
Our operator back hones lightly 
once twice, with just the weight 
the stone bearing very acute 
angle the back the knife. 
claims this preferable and the 
sults seem bear him out. 

Mr. Bowditch: wire edge 
veneer knife comes result the 
sharpening the knife the grind- 
ing operation. almost all instances, 
this wire removed honing the 
grinding room and before being put 
into the lathe. Some people, while 
honing, use wooden block strip 
the wire from the knife. Others 
their hone right angle the cut- 
ting edge, allowing only the weight 
the hone rest the cutting 
and strip the wire this mannet. 
When the wire has 
two three passes with the hone will 
bring sharp. 

Many knives are honed the 
after they become dull when 
are nicked very minor fas!) on, 
permissible hone the two 
the cutting edge while the 
but more the honing 
done the side opposite the 
bevel side any great extent hile 
honing, the pitch the 
changed that point. Any 
pitch will affect the quality the 
veneer cut. 
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Some Experimental Designs Applicable 


Problems with 
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Experiments compare two more treatments can improved 
use blocking designs which balance out extraneous sources 
error. only part the treatments can arranged within each 
block, the design known block design’’. 
example the use this arrangement discussed detail con- 
nection with experiment investigate the influence water and 
air temperature the standard cyclic exposure test for plywood 


delamination. 


Introduction 


VARIATION among expefi- 
mental results due part 
inherent differences the raw mate- 
rial units used the experimentation 
and also the experimenter’s inabil- 
ity reproduce exactly the same en- 
vironmental conditions testing 
technique for each test result. Efforts 
improve precision comparative 
experiments fall into one four gen- 
eral categories: 

The experimenter may attempt 
improve his measuring technique 
through the use better physical ap- 
paratus, more carefully controlled en- 
vironment, etc. 

The experimenter may test each 
large number times 
that the random variations tend 
“average out.” 

The experimenter take 
measurements auxiliary variables 
and use these the values 
the principal variable. For example, 
the specific gravity each specimen 
might useful auxiliary variable 
when strength properties wood are 
under investigation. 

fourth general method for im- 
proving precision the principle 
“blocking” arranging the experi- 
ment that certain sources error 
are balanced out the treatment 
comparisons. Systems for achieving 
such blocking form the main subject 
known the design experi- 


These designs have long been 
experimenta- 
tion and are now being found ex- 


useful industrial research. 


nted Session Quality Control, 


enth National Meeting, June 1956, 
in A ille, N. 


was statistician Los Alamos Sci- 
iboratory before accepting his present 


Randomized Block Designs 


The simplest scheme for balancing 
out extraneous variation the ran- 
domized block design. 
mental material split into groups 
blocks within which the inherent 
random variation expected 
small compared that from one 
block another. The treatments are 
then assigned the raw material 
that each represented 
once each block. Any 
ments may then compared 
within-block basis with information 
the comparison pooled from the 
several blocks. 


The important thing 
tween-block differences way in- 
fluence the desired comparison. For 
example, suppose an_ experimenter 
wishes compare drying rates for 
veneer four different drying tem- 
peratures. Six-inch square specimens 
are required. Blocking may ac- 
complished working with groups 
four specimens contiguous the 
large sheet veneer from which the 
test specimens are cut. One specimen 
each such group assigned each 
the drying temperatures. Presum- 
ably the inherent 
within the groups four than across 
the whole large sheet. 


another example experimenter 
may wish test five 
the technique shear testing glued 
blocks. glues number billets, 
each which subsequently cut into 
five shear test specimens. 
specimens are then assigned the 
five treatments and the treatments thus 
Variations glue spread, grain struc- 
ture, pressure, etc. from billet bil- 
let way affect the desired 
comparisons. 
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The success these blocking ar- 
rangements, course, depends the 
ability group his raw 
material such way that the larg- 
est variation between groups and 
the smallest within groups. 


Incomplete Block Designs 


The randomized block design de- 
scribed above the simplest but most 
widely useful design. Many other use- 
ful arrangements are available. One 
extension incomplete block de- 
signs. often happens that the natu- 
ral groups blocks contain fewer 
units than the number treatments 
which the author recently helped plan, 
nine lacquers were compared for 
resistance checking under alter- 
nating hot-cold cycling (5). The lac- 
quers were coated plywood panels, 
each panel taking most two different 
lacquers. balanced incomplete block 
design was used, each possible pair 
lacquers appearing together 
same panel once. this required 
panels. Each lacquer appeared 
eight different panels. Comparisons 
any two lacquers could always 
made within-panel basis. pick 
all the information com- 
parison any two given lacquers, 
was necessary use the others 
go-betweens. Systematic analyses are 
available for each these designs. 


Example: Plywood Delamination 
Test 


The remainder this paper will de- 
scribe some detail experiment 
which incomplete block design 
was used test variations air and 
water temperature the standard ply- 
wood delamination test Stand- 
ards generally accepted the indus- 
try for this test specify only that wa- 
ter room temperature and that 
drying temperature between 70° 
and 100° investigation con- 
Hart (4) made extensive tests under 
carefully controlled water and air tem- 
peratures. Four different cycling treat- 
ments were used: 
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70/70: 70° Water, 70° Air 
70/95: 70° Water, 95° Air 
95/70: 95° Water, 70° Air 
95/95: 95° Water, 95° Air 


Comparisons among these treat- 
ments permit the evaluation the 
effects air temperature both lev- 
els water temperature and, vice 
versa, the effect water tempera- 
ture both levels air temperature. 
The joint effect raising both water 
and air temperature also available. 

Test specimens inch) were 
cut from 13- 
panels with 1/16-inch rotary cut red 
gum veneer facing and core. Two 13- 
26-inch panels were glued (liquid 
urea-formaldehyde resin) and pressed 
together. typical assignment the 
treatment combinations the eight 
6-inch squares each these 
panels shown Fig. 

order improve precision, 
was decided compare the delamina- 
tion results (number cycles before 
failure) matched edges the 
6-inch specimens. These edges, being 
separated physically only the width 
the saw kerf, could expected 
have very little inherent random varia- 
tion, least insofar the experi- 
mental material concerned. Only 
edges parallel the face grain were 
used this portion the experiment. 

incomplete block design. Matched 
edges form the basic blocks. will 
noted that the comparisons 70/70 vs. 
70/95, 95/70 vs. 95/95, 
95/95, and 70/70 vs. 95/70 each oc- 
cur three times the two panels 
shown. Actually the experiment could 
have been designed include the re- 
maining comparisons, 
70/70 vs. 95/95 and 70/95 vs. 95/70, 
with loss precision the four 
comparisons actually used. was de- 
cided, however, concentrate the 
comparisons which show separately the 
effects changing the water and air 
temperatures. 

Fig. the numbers shown 
parentheses represent the observations 
(i.e., the number cycles before de- 
lamination). was felt 
changes water and/or air tempera- 
tures would more likely produce 
proportional effects rather than con- 
stant effects, that is, for example, the 
ratio number cycles under 70/70 
number cycles under 95/70 
probably relatively stable quantity 
over wide range glue bond quality 
whereas this not likely the 
case for the between the 
two treatments. 
effects are anticipated, analysis 
the logarithms the observations 
order. the conclusion the 
analysis, the average differences the 
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logarithmic scale are readily converted 
into ratios. 

Table shows the common logs 
the original observation. The two 
numbers each row the 
represent the observations 
same block (matched edges). 
foot each column given the treat- 
ment total which could, course, 
immediately converted average. 
These averages, however, are not di- 
rectly comparable the block effects 
(glue line qualities) are not repre- 
sented equally each. 
effects would therefore not 
anced out the comparison. This 
apparent difficulty readily overcome 
will illustrated for the compari- 
son 70/70 vs. 70/95. 


simple estimate the differ- 
ential effect these two treatments 
furnished confining our atten- 
tion Blocks and From these 
three blocks, the average difference 
.4733. This estimate balanced for 
Products Galley 107 
block effects but does not use all 
the available information the data. 


Another completely independent es- 
timate the same effect can ob- 
tained by: 


(95/95 


The subscripts the parentheses 
indicate the blocks which the differ- 
ence taken. This second estimate 
essentially uses the other 
ments links chain connecting 
70/70 and 70/95. each parentheses 
the block effects are subtracted out 
that the estimate .5366 not in- 
fluenced block differences. 

weighted average these two 
estimates now order. The appro- 
priate weights are and 
three times many residual random 
errors contribute the second esti- 
mate the first. The weighted 
average therefore: 


(70/70 70/95) 
Similarly can find estimates 


the other treatment comparisons 
interest: 


(70/70 95/70) 
(3) (.6433) (1) 


6275 
(70/95 95/95) 


(95/70 95/95) 
(3) (.1833) (1) (.1200) .1675 


These estimated average differences 
the logarithms are converted ra- 
tios numbers cycles taking the 
anti-logs. Thus the ratio 70/70 
results over 70/95 estimated 
3.08, 70/70 results over 95/70 
4.24, 70/95 over 95/95 2.02, 
and 95/70 over 95/95 1.47. 
obvious that water and air tempera- 
tures must specified within much 
narrower range order for the de- 
results. 


There remains the assessment 
precision for the average differences 
found above. Though block 
have been balanced out, there «ill 
exists some residual random 
measure this error avail. 
follows: The 70/70 70/95 
ference can estimated 
Since these three values ti- 
mate the same quantity, the 
which they differ reflection 
residual random error. 


From these differences 
the variance (square the 
the variance difference twice 
.005216. Similarly, the three 
95/70 95/95 differences Blocks 
and produce second estimate 
The three differences 
yield third estimate .000350. 
The last three blocks yield fourth 
estimate .036466. fifth and 
somewhat less obvious estimate 
ful consideration will show 
number the result pure random 
error. Its square divided (2) (12) 
the fifth estimate .001504. The 
first four estimates have two 
freedom, the fifth has one. The 
appropriate average therefore: 


(.005216) 


the random variation that 
present between the two ons 
the matched edges they 
both subjected the same 


experiments and randomized 
plete block designs, the varianc 
the difference between two treat: 
averages is: 
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(21) 


1.—Assignment treatments ex- 
No. 16). 


Fig 
perimental 


where the number replications 
each treatment. For incomplete 
block designs the 


called efficiency factor be- 
cause essentially the effective 
replication incomplete block de- 
sign. our experiment 2/3 
that the variance the difference be- 
tween two treatment averages 


2s? 
(.0098) (14) .0049 


whence s?— 
x 


1 2 
Standard 95% confidence intervals 
may now attached each the 
treatment differences using students’ 
value with degrees freedom. 
The results are shown Table 


Further Results 


The data Table actually con- 
stitute only small portion the 
complete experiment. all, twenty 
such pressloads were run. Pressload 


Table ESTIMATES AND CONFIDENCE LIMITS 


No. was selected illustrate the 
design and analysis. The analysis 
all the data gave the results shown 


ment but separated inches, 
was found that the error 
variance would 
mately 

Using differences between 
edges receiving the same treat- 


(b) 


evident that the use matched 
edges results considerable reduc- 
tion error variance. Some this 
reduction offset the loss effec- 
tive replication, the factor 
2/3. However, even taking this 
into account, appears that using 
matched edges yields estimates the 
average differences reliable would 
otherwise obtained with from 
possibly 200 per cent more test 
specimens. 
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Table 1.—LOGARITHMS NUMBER 
CYCLES (PRESSLOAD NO. 16) 


Table The confidence limits Block 

95/95 given in Table 3 are based ona pooled Block 70/70 70/95 95/70 95/95 Totals 

edges receiving the same treat- 8.02 


Schrumpf, J., Carter, Roy M., and 
Hader, J., 1956. rapid method 
evaluating check resistance 
ture lacquer films. Federation Paint 
and Varnish Production Clubs, Official 
Digest. 


ment but separated 
mula can written as: inches (or slightly more), Discussion 
was found that the George Marra (Washington State 
1 2 


Institute Technology): Explain the 
necessity for logarithmic transforma- 
tion. 

Mr. Hader: The log transformation 
used for data which the effect 
changing treatments increase 
decrease the result constant 
ratio, rather than constant 
lute amount. Working scale 
which the effects are additive makes 
the analysis simpler and more efficient. 

James Roberts (Weyerhaeuser 
Timber Co.): Why was there varia- 
tion the number cycles sup- 
posedly identical treatments even 
though 6-inch separation 

Mr. Hader: Random variation 
the data for supposedly identical treat- 
ments could caused minor varia- 
tions glue spread, grain structure, 
etc. Using matched edges gets around 
most this variation and would 
even the experimenter 
less careful making his larger pan- 
els. Only the variation glue bond 
quality existing across the width 
saw kerf concern. 


Tabie 3.—ESTIMATES AND CONFIDENCE LIMITS FOR 


COMPLETE EXPERIMENT 


Anti-log Anti-log Anti-log 


Anti-log Anti-log Anti-log 
ment Best 95% Conf. Lower Best Upper Treatment Best 95% Conf. Lower Best 
Comparison Estimate Limits Limit Estimate Limit Comparison Estimate Limits Limit Estimate Limit 
6275 2.95 4.24 6.11 .0283 4.00 4.27 4.56 
70/9 95/95 3058 1.40 2.02 2.91 70/95-95/95 .0283 2.07 2.21 2.36 
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Investigation into the Effects 


Certain Variables Scarf-Jointed 
Timber 


SELWYN FOX 


Timber Engineer, Canadian Institute Timber Construction, Ottawa, Ontario 


total 950 Douglas-fir specimens were tested tension 
parallel the grain. Objectives were evaluate the strength ratio 
various scarf joints, investigate the influence 
these strength ratios, and determine whether strength ratio 
varied with the use more than one adhesive bonding com- 


parable joints. 


Part Introduction 


URING THE WINTER 1953, 

glulam (glued-laminated) beams 
were tested the Forest Products 
Laboratory Ottawa for the purpose 
substantiating provisions C.S.A. 
0122-1953, Specification for Glued- 
Laminated Timber Construction. Re- 
sults these tests showed that the 
beams did not carry the load calculated 
this specification (1) 

Observation the nature the 
failures led the surmise that the 
notch step hooked-scarf joint 
was stress-concentrating factor which 
reduced the modulus rupture below 
tions (4). 

fabricators glulam timber products, 
the Canadian Institute Timber Con- 
struction promoted and with the Ot- 
tawa FPL sponsored testing program 
scarf joints and various components 
these joints. 

this investigation scarf joints 
and notch effect, the writer has 
studied four related experiments 
Douglas-fir wood. They include the 
following: the effect change 
cross-sectional area upon the tension 
parallel-to-grain strength 
jointed and unjointed specimens, the 
strength ratios and other properties 


paper 1956 Wood and Wood 
Products Award, sponsored Vance Publish- 
ing Co., Chicago. Paper presented at Session 
VI, Glues and Gluing, FPRS Tenth National 
Meeting, June 4-7, 1956, Asheville, 

Condensation thesis submitted partial 
fulfillment the recuirements for the degree 
Master Applied Science Timber Engi- 
neering, University Toronto. 

parentheses refer literature 
cited. 


The Author: Fox holds Sc. from 
Toronto. From 1952-54, he was assistant logging 
engineer Renfrew Logging Division, British 
Columbia Forest Products, Ltd. During the sum- 
mer 1955, was technical officer Forest 
Products Laboratory, Ottawa. accepted his 
present post graduation from 
Toronto this year. 
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scarf joints different dimension, the 
effect upon the 
grain strength the removal the 
end steps hooked-scarf joint, and 
the effect notching the tension 
parallel-to-grain strength unjointed 
clear specimens. 

the laminating conditions met 
practice, the scarf joint specimens were 
fabricated commercial methods. 


Part II: Tensile Tests Scarf Joints 
Two Cross-Sectional Areas (5) 


Introduction: Much work has been 
done date various laboratories 
strength wood. The 
lem has been obtain specimen 
design that will fail invariably 
tension the test section rather 
than shear the point load 
application. 

The Forest Products Labora- 
tory released report 1951 
trating new tension parallel the 
grain specimen designed fail ten- 
sion the test section. comparison 
was made between the new design 
and the standard use which indi- 
cated that the new specimen’s smaller 
cross-section provided average tensile 
strength values differing value 
less than per cent. The standard 
deviation the stress maximum 
load was smaller with the new speci- 
men (6). 

Although would appear that there 
significant change strength 
values with change specimen cross- 
section, was proposed test larger 
sections less selected stock and also 
test scarf joints two different 
cross-sectional areas. 


Fig. 1.—SC and scarf joint dimensions. 


Purpose: The purpose this 


change tensile strength values 
scarf-jointed and unjointed 
when the test section reduced 
cross-sectional area from 
0.87 square inches 
inches. 


Materials and Construction: 
Twenty unjointed and 
scarf-jointed specimens were tested 
tension parallel the grain. 
were sawn plain-scarf joints 
slope 1:17 and with end steps 
inches (Fig. 1). 

Fabrication before testing was 
following manner. 


ft. Douglas-fir, Coast Region, Lami- 
nating Grade with knots, 
taken and marked with code 
which have the following meanings: 


first letter S—plain-scarf joint, sawn 
second letter C—-casein glue 
—waterproof adhesive 
—number of the specimen 
A—specimen of nominal cross-section 
of 0.87 sq. in. 
B—specimen of nominal cross-section 
0.49 sq. in. 
C—unjointed control specimen. 


number 
third letter 


For example, SR2A indicates the 
second sawn plain-scarf joint bonded 
with waterproof adhesive and having 
cross-section about 0.87 square 
inches. 


These pieces were ripped 
three equal parts. The center pieccs 
controls were set aside ready for 
ment and the remaining pieces 
cross-cut their centers, 
these cross-cut ends, 
and bonded form pairs 
matched scarf joints. The 
mens were then packaged and 
the Laboratory. 


further explanation. 
its center and these two adj 
ends are scarfed such manner 
the board when reassembled 
before except for parallelep 
shaped piece wood 
mately the length the scarf 
which cut away scarfing. 
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Procedure: receipt the spec- 
imens, slope grain measurements 
made each half joint 
the center the correspond- 
ing control. The specimens were 
then trimmed equal width and 
and were reduced section 
bandsaw and spindle shaper. 


Loading blocks were glued onto 
the ends the specimens Fig. 
and were squared afterwards for 
loading distribution the 
universal testing machine. 

The specimens were then condi- 
moisture content and the 
time testing the reduced section 
was measured 0.001 inches. The 
loading rate used with the testing 
machine was 0.05 inches per minute 
and the maximum load well 
the type and location failure 
were recorded data sheets. Where 
ailure occurred the jointed speci- 
mens along the glue line, the 
percentage wood failure 
mated according regular labora- 
tory procedure. 


From the shaped section, small 
sample was cut for moisture content 
and nominal specific gravity meas- 
urements. Nominal specific gravity 
may roughly defined the ratio 
the oven-dry weight the vol- 
ume the time testing. 


Moisture Content Adjustment 
Strength Values: Progress Report 
No. Project filed the 
Ottawa FPL Library, strength values 
determined various moisture con- 
tents were adjusted common mois- 
ture content value but with words 
reservation. 

Calculations made for subsequent 
progress reports showed that the ad- 
justment did not decrease the coeffi- 
cient variation nor change any 
strength values significantly. re- 
sult this strength-moisture content 
study, the test data were examined 
using the results tests with moisture 
content test. 


Data Used Computations: Some 
specimens were not considered desir- 
able for inclusion calculations for 
one these reasons: either the speci- 
men was incapable being tested; 
since the calculations were made 
chicfly for comparative purposes, the 
writer felt that knots causing failure 
and torn grain causing failure played 
more than their share the destruc- 
tion the specimen. 

the reduced section were 
results desired for this investi- 
scarf joints. Inclusion 
specimens tends produce 
conservative liberal values 
the calculation under 


Fig. 2.—Typical unjointed specimen. 


consideration. For this reason all cal- 
culations were based upon specimens 
that failed the reduced section only. 
Table includes statistical figures de- 
rived from these specimens. 


comparison values indicates 
that the greatest change brought about 
exclusion failures outside the 
reduced section found the un- 
jointed control values. Many the 
values excluded failed longitudinal 
shear the scab area which would 
indicate that the reduced section was 
too great cross-sectional area. 


Discussion Results: The data 
were subjected analysis vari- 
ance test which, per cent con- 
fidence level, showed 
difference between the two sets 
scarf joints and between the two sets 
controls the two cross-sections 
used testing. 


Further tests with the same level 
confidence indicated, however, that 
there was difference between strength 
values the casein glue joints and 
the waterproof adhesive joints. The 
average strength the casein joints 
was 6043 psi and that the water- 
proof 4879 psi. The test indicated 
difference between the controls 
the two types glue joints but since 
the average strength the waterproof 
controls (10729 psi) was lower than 
that the casein controls (13281 
psi), the strength ratio values the 
two glue joints were equal and were 
0.455. 


Furthermore, since these joints were 
matched ones, can expected that 
random assembly end joints would 
produce weaker joint. What differ- 
ence there might cannot esti- 
mated this experiment. Also must 
understood that these joints were 
pre-assembled, which typical 
laminations made for the assembly 
curved glulam products. 


GROUP 
Fig. 3.—Scarf joint dimensions. 
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Conclusions 
Since the tests outlined this Part 
indicate effect strength because 
change specimen cross-section, 
and since was imperative that all 
specimens fail the reduced section, 
the writer decided that future tests 
the scarf-jointed specimens would 
shaped cross-section about 0.87 
square inches and the control (un- 
jointed) specimens would shaped 
cross-section about 0.49 square 
inches. 

was observed that the end step 
the scarf appeared contribute mate- 
rially the failure the specimens 
that the failure surfaces most in- 
stances passed through one both 
end steps. 


Part III: Scarf Joint Tests Conducted 
Ottawa (5) 


Introduction: Estimates the 
strength scarf joints have been 
based upon the work the U.S. FPL 
(2), and since the scarf joints pre- 
pared and tested that Laboratory 
were perhaps more ideal than factory- 
produced joints, there has been hesita- 
tion among Canadian fabricators 
apply these laboratory results the 
design their products. 


C.S.A. 0122-1953, paragraphs 
and 78, (see Appendix), indicates the 
present working stresses used for scarf 
joints the plain and hooked types. 

far can learned, the 
hooked-scarf joint has never been in- 
vestigated Canada the United 
States, and although has fabricating 
advantages over the plain-scarf joint, 
investigation its real strength 
compared its theoretical strength 
extremely important for engineered 
design glulam products. 

this investigation, the Ottawa 
Laboratory tested three types scarf 
joint: one plain-scarf and two hooked- 
scarf joints. The dimensions these 
joints are illustrated Fig. One 
other hooked-scarf joint was tested 
the Laboratory and the results this 
work are reported Part IV. 

Purpose: The general objective 
this investigation was determine the 
relative strength ratios various types 
pre-assembled scarf joints scarf 
slope 1:12 when subjected failure 
tension parallel-to-grain loading. 


The specific objectives included: 


find the effect the three 
machined steps hooked-scarf 
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Fig. 4.—Hooked-scarf casein unmatched specimens. 


joints the strength ratio values 
scarf joints; 

determine whether not 
strength values differ due the 
use casein glue and resorcinol 
adhesive comparable joints. 


Materials and Construction: Four 
shipments specimens were received 
the Ottawa FPL and were inspected 
for compliance with the specifications 
supplied the fabricators. Half 
one shipment was found incor- 
rectly fabricated and these were em- 
ployed advantage the work 
Part VII. This shipment was replaced 
with correctly fabricated specimens. 

explanation the specimen 
identification used throughout this and 
other Parts is: 


first number—for identification shipment 


first letter ©H-—hooked scarf, machined 
A—plain scarf, machined 
S —plain scarf, sawn 


second letter —casein glue 
—waterproof or water-resistant ad- 
hesive 


third letter joint 
U—unmatched joint 
C —control specimen (unjointed) 


final number 20—each pieces specimen 
group are consecutively 
numbered 20. 


Fig. 5.—Transverse tension 
reduced section. 


Upon receipt the specimens, the 
Laboratory cut them uniform dimen- 
sions, reduced the test section with 
bandsaw and spindle shaper and ap- 
plied scabs (with casein glue, nails, 
and clamps) the specimen ends 
shoulders for load application. The 
specimens were then conditioned 
about per cent moisture content. 
The loading rate, reduced section 
measurements, recorded information, 
and observations were described 
Part II. Fig. illustrates set 
typical scarf-jointed failures. 

Tests the following specimens 
are reported this Part:3HCC 
3HRC 1-19, GHRC 1-20, 
1-20, 3HCU 1-20, 3HRU 1-19, 
6HRU 1-20, 7MCU 1-20. 


Data Used Computations: For 
the same reasons given under this 
heading Part II, all calculations 
were based upon specimens that failed 
the reduced section. 


Results and Discussion Results: 
Since further scarf-joint data are pre- 
sented Parts and the results 
these three Parts will consoli- 
dated and discussed Part VI. The 
statistical values are presented Table 
shipment number. 

Type and Location Failure: 
British Commonwealth 
minology defines frac- 
ture having the appearance 
broken crisp carrot which occurs 
bending and tension tests; sometimes 
referred ‘carroty’ They 
also define brashness, and 
brashy” term used denote the 
characteristic timber which breaks 
with short fracture: i.e., with little 
splintering. Synonym short 
grain.” 

The preceding paragraph would 
subject: the identification the type 
failure which occurred tension 
parallel-to-grain tests Douglas-fir. 


The Vancouver Forest Products Lab- 
oratory had this comment make: 


“The common type failure 


tension parallel the grain 
square break. one time were 
describing this type failure 
brashness, but when was indicated 
other tests that there was 
brashness many the associated 
pieces from the same log, 
think that the kind splintering 
tension which associated with 
other tests, though not 
this test, may indicated the 
square break. any rate 
type failure which shou'd 
specifically described. 

“We cannot, therefore, give you 
failures this test, these 
almost invariably took the form 
square breaks. That this 
failure associated with the kind 
test rather than the species 
wood borne out the fact 
have observed similar failures 
other 


Upon receipt this comment, 
writer decided use the word 
describe failures that were 
wholly part like the fractures 
Figs. and Note that Fig. 
wood identified compression-wood 
and, therefore, might brash wood 
the true sense the word. Fig. 
illustrates failure typical many 
specimens and would appear 
ing fibres summerwood are often 
present. 

Fig. illustrative the other 
types failure observed tests 
the control specimens. 

One other failure was common with 
the scarf-jointed specimens 
was along the scarf.” The 
words and were 
used modify this phrase which 
means, effect, failure along the glue 
line with percentage wood failure 


Fig. 6—Transverse tension reduced 
wood. 
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2M GROUP 


4H GROUP 
Fig. 8.—Scarf joint dimensions. 


that actual glue line evidence and 
“deep” implies that little glue 
line seen but that the failure oc- 
curred along line parallel the glue 
line. 

correspondence with the writer, 
the Ottawa Laboratory defined 
and wood failure fol- 
lows: 

‘deep’ wood failure one 
where considerable wood has been 
pulled away with the glue line and 
failure extends such depth 
expose clean wood surface with 
evidence glue glue stains. 
such cases, there difficulty 
assessing the percentage wood 
failure. 

‘shallow’ wood failure one 
where failure occurs very close the 
glue line. This type failure 
very deceiving because the glue line 
evidence and one liable 
consider such areas complete glue 
failure. However, very close exam- 
ination will show very thin layer 
wood fibre adhering the glue 
line. This results the broken glue 
line having ‘fuzzy appearance.’ 
This thin layer wood fibre 
noticeable under magnifying lens 
and will seen quite clearly when 
examined under microscope using 
diameters. Such examination will 
show that the wood fibres the 
surface the glue line lie 
angle the fibres beneath the glue 
line. This indicates that these fibres 
have been transferred with the glue 
line from the opposite contacting 
wood surface. previously stated, 
recognize this condition in- 
dicating wood failure.” 


Actual Grain Slope: According 
project specifications, the Laboratory 
received Laminating Grade material 
which defined C.S.A. 
specification have slope grain 
not steeper than 1:15. specimens 
were found within this 
specification but only when the edge 
the board was inspected. 

Slope grain the wide face 
lumber defined deter- 
mination the fiber direction 
canal direction where the latter 
can seen. 


Fig. 7.—Typical failures seen tests. Top specimen: transverse tension reduced sec- 
tion; second specimen: transverse tension reduced section—compression wood; third 
specimen: simple tension reduced section; fourth specimen: splintering tension reduced 
section; bottom specimen: cross-grain tension reduced section. 


The preceding comments are made 
bring the reader’s attention that 
steeper than 1:15 slope grain 
found Laminating Grade lumber 
and that this steep grain often the 
cause failure specimens tested 
tension 
grain. 


Part IV: Further Scarf-Joint Tests 
Conducted Ottawa (5) 


the Ottawa FPL during the fall 
months 1955, 120 specimens were 
tested continuation the testing 
program described Part III. 

These specimens were the 
hooked-scarf type and are identified 
the number They consisted 
specimens bonded with casein glue, 
specimens bonded with resorcinol 
adhesive, and unjointed control 
specimens. 

Since the writer did not conduct 
the testing this shipment, only the 
statistical values computed from the 
test are presented and may found 
Table 

The purpose these tests, the 
materials used, and the construction 
the specimens are described Part 
The dimensions this joint are 
illustrated Fig. 


Part Scarf Joint Tests Conducted 
Toronto 


the University Toronto dur- 
ing March and April 1955, 270 
specimens were tested Hen- 
derson and the writer. 

The purpose, objectives, materials, 
and the construction the specimens 
were the same those reported the 
previous Parts. 

The study Toronto consisted 
two shipments 120 specimens each. 
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correlate these data with the work 
the Forest Products Laboratory, the 
shipments were numbered and 
and are referred these numbers 
all conclusions and statistical 
Shipment represented machined 
hooked-scarf joint; shipment repre- 
sented machined plain-scarf joint 
with feathered edges. These are illus- 
trated Fig. 


The data and presentation these 
results well conclusions were 
worked and written independently 
Henderson and are found his 
thesis, Strength Testing 
Jointed Timber Laminations (3). 

small special study was carried 
out control-type specimens from 
ten boards investigate the variation 
strength within 8-inch board. 
Analysis calculations 
based upon averages for group 
specimen values were 
than those based 
values. The analysis indicated that the 
average difference between the middle 
strips and outer strips was not sig- 
nificant, and that the average strength 
the middle strip provides reason- 
able control for the outer strips (3). 


Part VI: Consolidation Scarf 
Joint Results 


Introduction: This Part presents 
the results the tests outlined the 
previous three Parts and comparison 
these results. Statistical values may- 
are the order the objectives 
listed Part 

General Objective: determine 
the relative strength ratio various 
types pre-assembled scarf joints 
scarf slope 1:12 when subjected 
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failure tension 
loading. 

comparison the strength ratios 
listed Table and the scarf joint 
dimensions Figs. and will 
indicate the importance the notch 
depth the end the joint. 
representation presented 
Part IX. 

Strength ratio defined 
ratio the mean strength the joint 
group the mean strength the 
respective control group. 

The reader reminded that the un- 
matched groups are ones which the 
joint tested made different boards 
and therefore would represent the case 
lumber selected for glulam con- 
struction, end-scarfed, and bonded 
into continuous laminations. 

Objective find the effect 
the three machined steps hooked- 
scarf joints the strength ratio values 
scarf joints. 

The Forest Products Labora- 
tory determined that scarf slope 
1:12 decreased the strength clear 
‘wood about per cent (2). 


However, per cent allowed 
for the scarf slope the specimens 
tested this study, any further de- 
crease average strength experienced 
tests may due inadequate 
bonding, decrease due the presence 
the end step and hook, stress-rais- 
ing factors, unmatched grain, com- 
bination these. 

Two assumptions will made: 
first, since block shear tests the scarf 
joint glue lines were not conducted, 
and also the estimated percentage 
wood failure figures appeared ade- 
quate, will assumed that bonding 
was adequate; second, since the speci- 


mens were made various factories 
and the effect 
techniques not known, will 
assumed that scarfing effect equal 
all specimen groups. 

remains for assume that 
values specimen group 2M, ma- 
chined plain scarf with end steps 
but feathered edges, are the ultimate 
unmatched scarf joints. This joint 
has been estimated have strength 
ratio about 0.85. The difference 
between this figure and 1.00 attrib- 
uted combination the 1:12 
scarf slope and the unmatched grain 
bonded together the joint. Summer- 
wood bonded summerwood may 
stronger than summerwood spring- 
wood. The strength ratio 0.90 
the Forest Products Laboratory 
tests based upon specimens made 
sawing the desired 1:12 slope, plan- 
ing these surfaces, and then bonding 
the faces together produce essen- 
tially the same grain alignment was 
present before sawing; i.e., summer- 
wood summerwood and springwood 
springwood. 

therefore proposed that ship- 
parison. Table presents the difference 
between the respective shipments and 
shipment 2M. 


Objective determine wheth- 
not strength values differ due 
the use casein glue and resor- 
cinol adhesive comparable joints. 

With 1HRU, 2MRU, 3HRU, and 
4HRU, resorcinol adhesive was used 
for bonding. Phenol-resorcinol was 
employed bond joints group SR. 


The statistical values the five 
groups Table were submitted 
analysis variance test which 
revealed significant difference 
per cent level confidence between 
casein and resorcinal groups four 
the five shipments supplied two 
adhesive types. 

This particular study would indicate 
that most cases, bonding with 
cinol adhesive equal bonding 
with casein glue. 


Part VII: Tensile Tests Modified 
Hooked-Scarf Joints (5) 


Introduction: Laboratory 
outlined Parts and III has ind 
cated that the end step (or notch) 
perform important part 
reduction the strength 
hooked-scarf joint. 

this experiment simple measur: 
were taken with the specimens 
and somewhat alarming results 
achieved. These results confirmed 
held about the effect 
end steps the strength lamin 
tions under tension. 


Purpose: The object this ex- 
periment was determine the 
upon joint strength removing 
end steps hooked-scarf joint. The 
removal operation effectively done 
planing. 


Materials and Construction: 
Twenty unjointed and scarf-jointed 
specimens were delivered the Labo- 
ratory but because error fabri- 
cating the specimens, they were 
able for their original purpose. 


2.—COMPARISON HOOKED-SCARF JOINTS WITH 


JOINT DIMENSIONS AND STRENGTH RATIOS 


Scarf Joint Characteristics 


Lam. Thick- End Step 
ness, in. inches i 


Scarf 
Slope 


0.022 


Hook 


n. 


PLAIN-SCARF JOINT 


Joint Characteristics Difference 
Lam. Thick- End Step Hook Strength 
Specimen Group ness, in. Slope inches in. 
0.772 1:12 0.062 0.078 0.32 
Mean 
Strength Strength 0.33 
0.750 1:12 None None 0.00 
11659 
0.780 1:12 0.050 0.065 0.43 
10709 
Ke SS 0.750 1:14 0.130 0.090 0.5! 
10842 
9692 0.89 0.761 1:12 0.115 0.150 
13513 
10823 0.80 
Table 3.—COMPARISON MEAN TENSILE STRENGTHS 
5670 0.44 


Scarf joint characteristics are the same for all specimens bearing the same 
specimen group number. Average strength values are calculated only from those 


12240 
6260 0.51 
Specimen Group 

11110 

11940 

3710 0.31 
2MRU 

12820 

3740 0.29 

11910 

8840 0.74 


specimens which failed in the region of the scarf joint: i.e., the reduced section. 
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Group Strength psi Variation 

6132 15.1 

19 5596 24.6 No 

9692 21.8 

15 10823 22.0 No 

17 5670 19.5 

18 6260 13.6 No 

19 3820 21:2 

19 3710 16.2 No 

6043 17.6 

19 4879 21.9 Yes 


OCTOBER, 1956 


q 
q 
Group = 
1:12 0.062 0.078 
1:14 0.130 0.090 
1:12 0.115 0.150 


The planing operation reduced the 
specimen thickness about 0.14 inches 
and removed the end-step notch, thus 
smooth surface the face 
the lamination (Fig. 9). The re- 
specimens were not modi- 
and represent standard matched 
hooked-scarf joint (Part 

following specimens were 
and the results appear 
Table 


Planed Unplaned 
1-10 SHCA........ 11-20 
. 11-20 1-10 
1-20 


Discussion Results: new type 
failure was observed many 
the planed specimens. This trans- 
verse type failure occurred the 
hook cross-section which theoreti- 
cally the weakest section the joint. 


analysis the joints tested, 
was determined that planing the 
specimens increased the average 
strength ratio the joint. This in- 
crease significant and indica- 
tion the extent which the notch 
end step stress raiser the par- 
ticular hooked-scarf joints tested. 


According C.S.A. 0122-1953 


specification, the strength the 
“planed” hooked-scarf joint should 
about 0.9(0.9)(100) per cent 
control strength when one considers 
scarf slope 1:12 and cross-sec- 


tion reduced only the sectional area 
hook. 


Comparison the calculated figure 
per cent and the test figure 
per cent (0.799) would suggest 
that the hook had little stress- 
raising effect. This fact remains 
proven. 


Conclusions: was suspected and 
confirmed that the end steps the 
standard hooked-scarf joint have 
great effect upon the tensile strength 
laminations containing these joints. 
This experiment indicated that the 
planing operation carried out the 
Laboratory increased the strength ratio 
rating the specimens tested 
per cent and the tension parallel-to- 
grain strength per cent. 


Part VIII: Tensile Tests Notched 
Unjointed Laminations 


Purpose and Scope Tests: 
provide more data the effect 
notching the face single lamina- 
tions, tests clear, straight-grained 
Douglas-fir were run the University 
Toronto during November, 1955. 
The specimens numbered altogether 
approximately 120 and were divided 
into three groups 40: controls; one 
one face, centered; and two 
one each face, located nine 
apart. These latter two groups 


were subdivided into sets 10, each 
which was sawn notch depth 
either 1/64, 1/16, 1/8, 3/16 
inches. 


Objectives: The chief objective 
was and evaluate relationship 
between strength and notch depth, 
and correlate these data with the 
scarf-joint tests. 


Materials and Construction: 
The writer selected clear in. 
in. $2S Douglas-fir the straightest 
grain available. Six-foot lengths were 
cut and the boards marked with 
letter and number. The letters 
and represent the respective 
depth notch and the number indi- 
cates the particular specimen within 
the set ten. Each the three same 
letter-number combinations was from 
the same board and the three groups 
each were selected randomly and 
kept separate throughout the experi- 
ment. 

All specimens were then trimmed 
uniform length and width. Spindle 
inch followed and, with the use 
circular saw, notches were cut 
depth specimen letter 
and located Fig. 10. The control 
specimens were unnotched but shaped 
the same dimensions. 


were cut and 
applied the ends the control 
specimens exactly the Forest 
Products Laboratory. Load application 
the notched specimens was ap- 
plied flat grips. 

There were moisture content con- 
ditioning facilities available and there- 
fore the tension tests were run 
short time period possible. The 
loading rate was 0.05 
minute and the maximum load well 
the type and location failure 
were recorded. 

From the shaped section small 
sample was cut for moisture content 
and specific gravity measurements. 


Results: Results these tests may 
found Table the calcula- 
tion the latter, with the scarf 
joints, failures associated with knots 
located outside the reduced section 
were excluded. 

The average strength values the 
four control groups, and 


1/64 1716 V8 


were tested for significant difference 
and none was found the per cent 
level confidence. The specimens 
were therefore all the same pop- 
ulation. 

Strength ratio was calculated use 
the respective control averages and 
the graphs Fig. were produced. 

The tensile strengths the notched 
specimens were calculated using the 
gross area. convert these values 
ones based net area, the factor 
h/(h-d) must applied where 
the gross overall depth the speci- 
men and the nominal depth 
the notch. 

The specimens with one notch, cen- 
tered one side, had factors 1.02, 
1.09, 1.19, and 1.32 (E, and 
respectively) applied their aver- 
age strength values. When the result- 
ing strength values are compared 
the respective controls and the ratios 


PLANED 
Fig. 9.—Modified hooked-scarf joint. 


ONE NOTCH ON ONE SIDE, CENTRED 


<— 


TWO NOTCHES, ONE ON EACH SIDE 9" 


d 
h 
Notch Depth d Varies by Letter 
Notch Width Constant 1/64" 
0.054" H 3/16" 


Fig. notches. 


ONE NOTCH ON ONE SIDE, ONE NOTCH ON EACH SIDE, 
CENTRED 9" APART 


Notch Width Constant = 0.054" 


3/16 1/64 1/8 3/16 
Notch Depth, Inches 


Ultimate Tensile Strength Based on Gross Area 


Fig. strength ratio 
with notch depth. 


Table 4.—COMPARISON MODIFIED AND UNMODIFIED 
HOOKED-SCARF JOINTS 


No. Moisture Content Tensile 
Specimen in —— Strength Strength 
Group Group Avg. Max. Min. psi % Ratio 
planed 11.2 13.2 9528 17.5 0.799 
unplaned 11.2 12.5 9.9 6016 19.5 0.505 
Difference 3512 0.294 


=Coefficient Variation 
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ONE NOTCH ONE SIDE, 
CENTRED 


Notch Width 0.054" 


Factor Applied h/(h-d) 


1/64 
Notch Depth, Inches 


Ultimate Tensile Strength 
Based Net Area 


Fig. 12.—Variation strength ratio 
with notch depth. 


ONE NOTCH ON EACH SIDE, 9” APART 
Notch Width = 0.054" 


| 
o 
Factor Applied = h/(h-d) 


Factor Applied = hAh-2d) 


3/16 1/64 1/16 /8 3/16 
Notch Depth, Inches 

Ultimate Tensile Strength Based on Net Area 


1/64 1/16 '/8 


Fig. 13.—Variation strength ratio 
with notch depth. 


Values for glues have been combined for strength ratios and 
ore shaded. Statistical tests allow this combination of values. 


Specimen Group 
= 


7M 


Fig. 14.—Histogram strength ratios and 
theoretical strength ratios. 


C.S.A. Calculated Strength Ratio 


Strength Ratio 


experimental values, glue 
groups combined. Numbers 6 | 
Indicate Specimen Group. 


005 
Depth of End Step, inches 


Fig. strength ratio 
unmatched specimens with depth end 
step. 
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are plotted against notch depth, the 
curve Fig. derived. Any dif- 
ference ordinate between 1.00 and 
the curve for any particular notch 
depth apparently due stress-rais- 
ing factors. 
factor the notch seems increase 
with depth notch. Whether not 
the notch width influential has not 
been ascertained the writer. 
possibility. 

Similar application net area fac- 
tors (h/(h-d) and h/(h-2d)) 
mean strength values the two-notch 
(one each side, nine inches apart) 
specimens produces the curves Fig. 
13. before, the difference ordi- 
nate between 1.00 and the curve 
any point apparently due stress- 
concentration. comparison the 
two latter curves with the former curve 
Fig. would indicate that with 
the two-notch specimens the correct 
net area factor lies between the two 
values used, between 
and 


Part Conclusions Studies 


General: this investigation 
scarf joints and notch effect, the writer 
has studied four related experiments 
Douglas fir-wood. They include: 
the effect change cross-sectional 
area upon the tension parallel-to-grain 
strength scarf-jointed and un- 
jointed specimens, the strength ratios 
and other properties scarf joints 
different dimension, the effect upon 
the tension parallel-to-grain strength 
the removal the end steps 
hooked-scarf joint, and the effect 
notching the tension parallel-to- 
grain strength clear unjointed spe- 
cimens. These experiments will dis- 
cussed separately and correlated where 
possible. 


The Effect Change Cross- 
Sectional Area Tensile Strength: 
This study, discussed Part II, indi- 
cated that the change 
area had significant effect the 
parallel-to-grain strength 
scarf-jointed and unjointed wood. The 
notch effect the end step the 
scarf joint was noted and further ex- 
periments were planned study this 
stress-concentrating factor. 


Tensile Tests Scarf Joints: 
comparison scarf joints tested 
presented the histogram strength 
ratio and the corresponding C.S.A. 
theoretical 
strength ratio Fig. 14. The rated 
strength Laminating Grades 
and lumber also shown 
indicate the relation between the scarf 
joints tested and the various lumber 
grades which they can employed 
end joints. 

Provided that tension tests sin- 


gle laminations are criterion 
nating strength beams and other 
structural members, appears 
rather uneconomical manufacture 
glued-laminated products with lumber 
which stronger than the scarf joints 
employed act end connections 
continuous laminations. 

present the results these par- 
ticular studies graphically, Fig. has 
been drawn. Strength ratio and various 
combinations joint dimensions were 
plotted and studied comparative 
basis. The most conservative and 
haps the most well related data curve 
was chosen presented Fig. 
Strength ratio has been plotted against 
the notch depth created the 
step. For each scarf joint the 
ratios each the two glue 
have been combined. This was found 
the data, i.e., there was found 
glue values and waterproof 
values for the same scarf joint. 
linear trend seen the graph and 
comparative purpose the 
line decrease strength ratio based 
well. 

The reader will see glance 
providing the tension 
test single laminations sifficicnt 
criterion lamination strength, the 
current C.S.A. specification for work- 
ing stresses scarf-jointed 
tions inadequate. Further joint stu- 
dies laminated beams may indicate 
such inadequacy not great 
would appear Fig. 15. 


Efficiency values are presented 
Table show the relation 
the strength the scarf joints tested 
and the expected strength C.S.A. 
standard adopted here for comparative 
preted say that only the greatest 
step scarf joint shall have its 
depth dimension substracted from the 
lamination thickness determine the 
net section. The standard adopted 
here for comparative purposes that 
all steps including the hook, 
ent, shall summed and 
from the lamination thickness 
mine the net section. 

Efficiency may defined ‘he 
strength ratio the scarf joint 
pressed percentage the expe: 


Table 5.—EFFICIENCIES SCARF 


Group 1953 specification for compar’. 
65% 79% 
2M_. 94 94 
3H_ 58 67 
44 68 
6HRU 40 65 
85 87 
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Average Strength of Control Specimens q 
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strength ratio determined current 
specifications any other 
adopted standard. 


observation, one can see that 
even the standard adopted for com- 
strength ratio based scarf joint 
Factors not allowed for 
the grain alignment due 
random assembly scarf joints 
fabrication, and 
ion caused the presence the end 
step. 


Effect End Step Removal 
Tensile Strength: summary the 
results Part VII presented 
histogram Fig. 16. The strength 
ratios determined experiment, the 
C.S.A. calculated strength ratio, and 
the efficiency the former com- 
pared the latter are shown. 


was suspected and confirmed that 
the end steps scarf joint have 
great effect upon the tension parallel- 
to-grain strength single laminations 
containing these joints. The histogram 
Fig. illustrates this effect well. 


Tensile Tests Notched Un- 
jointed Laminations: comparison 
between strength ratio unmatched 
joints versus d/h the 
strength ratio the notched unjointed 
specimens (two notches, only one 
considered) versus d/h, illustrated 
Fig. 17. The difference between the 
two curves attributed scarf slope, 
grain alignment, and notch sensitivity 
the scarf joints. 


result the studies outlined this 
investigation certain variables 
scarf-jointed laminations, the follow- 
ing conclusions may drawn: 


Change cross-sectional area 
Douglas-fir specimens has sig- 
parallel-to-grain strength that 
species. 

Adjustment various moisture 
content values common 
moisture content does not de- 
crease the coefficient variation 
nor change strength values sig- 
nificantly (5). 

jointed laminations, when tested 
tension parallel the grain, 
are lower than those estimated 
the provisions the present 
C.S.A. specification for glued- 
laminated timber construction. 

non-linear relationship exists 
between the strength ratio and 
the depth the notch created 
the end step scarf joints. 
significant difference 
strength was found between com- 
parable joints bonded with water- 
proof adhesive and casein glue 


Strength Ratio 


Fig. 16.—Histogram effect removing 
notches planing single hooked-scarf 
laminations. 


four five shipments scarf 
joints tested this investigation. 

The strength ratio single 
laminations may 
considerably removal the 
end-step notch the outside 
faces the laminations. 

Tensile tests un- 
jointed laminations 
firmed the trend decrease 
tensile strength with increase 
notch depth 
laminations. 

Slope grain steeper than 1:15 
found Laminating Grade 
lumber and found the wide 
face flat-sawn boards; slope 
grain the edge these boards 
meets the C.S.A. specification for 
this grade (5). 


Appendix 


Extract from C.S.A. 0122-1953, Specifica- 
tion for Glued-Laminated Timber 
Construction 


WORKING STRESSES 


75. Working stresses bending, 
tension, and compression parallel 


0.2 


d/h 
Ultimate Tensile Strength Based Gross Area 


Fig. 17.—Variation strength ratio 
with d/h. 


grain for individual unscarfed lamina- 
tions graded accordance with 
tion and Grading Laminating 
Stock” shall the following percent- 
ages the basic stresses given 
Tables and after modification 
necessary Tables and Working 
stresses longitudinal shear and com- 
pression perpendicular grain are not 
reduced grade. 


Grade Per Cent 
90 
B. 75 
Cc 60 


76. Working stresses tension for 
individual clear laminations as- 
sembly having plain scarf joints 
the following slopes shall the fol- 
lowing percentages the basic stresses 
given Tables and appro- 
priately modified. 


Table 6.—SUMMARY STATISTICAL VALUES SCARF JOINTS TESTED 
THIS INVESTIGATION 


Moisture Content % Mean Tensile Std> Err. 

Specimen No. Strength Dev. Est. 

Group Group Avg. Max. Min. psi psi % psi 
12.1 13.2 11.5 11,659 2520 21.6 891 
1HCU z 18 11.9 12.9 10.5 6,132 926 15.1 218 
1HRC 10.4 11.6 8.7 10,709 2307 21.5 696 
1HRU_- a 19 11.1 12.9 9.3 5,596 1379 24.6 316 
2MCC > 11 8.7 10.3 7.5 10,842 3153 29.1 951 
2MCU___-_- 19 8.8 9.8 7.5 9,692 2114 21.8 485 
9.2 10.4 8.0 13,513 2751 20.4 794 
2MRU __. 15 8.9 9.9 7.9 10,823 2378 22.0 614 
11.2 12.3 10.2 12,740 2130 16.7 
11.1 11.8 9.9 5,670 1110 19.5 269 
3HRC 12 11.7 13.0 10.4 12,240 2660 21.7 768 
11.4 12.5 10.3 6,260 850 13.6 200 
4HCC 19 12.1 13.5 10.7 11,110 3333 30.0 765 
4HCU 19 11.7 12.5 10.8 3,820 810 21.2 186 
4HRC 17 11.6 13.8 10.7 11,940 2424 20.3 5&8 
11.4 12.3 10.7 3,710 601 16.2 138 
6HRC 12.3 14.2 10.2 12,820 2085 16.3 557 
6HRU 19 12.6 13.6 33.2 3,740 430 11.4 98 
13.2 10.6 11,910 3780 31.8 1049 
7TMCU 17 11.9 12.8 11.1 8,840 1850 21.0 450 
10.8 12.5 9.2 11,243 1432 541 
“0.49” in? 7 11.1 11.3 10.7 12,767 5222 40.9 1974 
10.7 13.9 9.9 5,497 1117 20.3 250 
SB 19 10.4 11.5 9.3 5,453 1323 24.3 304 
scc 7 11.0 12.5 10.3 13,281 3588 27.0 1356 
sc 20 10.6 11.9 9.5 6,043 1065 17.6 238 
SRC 10.8 11.7 9.2 10,729 3741 34.9 1414 
10.5 13.9 9.3 4,879 1067 21.9 245 
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77. Working stresses compres- 
sion parallel grain for individual 
clear laminations assembly hav- 
ing plain scraf joints 1:5 flatter 
slope shall have the same working 
stress clear unscarfed laminations. 

78. Working stresses tension for 
individual clear laminations as- 
sembly having hooked stepped 
scarfs with slope scarf face equal 
those given Clause shall have 
the same percentages basic stress 
in-Clause except that the area 
the step shall considered the same 
knot other growth characteristic 
determining the net effective sec- 
tion, and the percentage reductions for 
scarf slope and net section shall 
cumulative. Thus lamination 
inch thickness having 1:10 slope 
scarf face and 1/10-inch step has 
net section per cent the gross 
section and reduction for scarf slope 
per cent the basic stress; the 
strength the scarf joint then 76.5 
per cent the basic stress for clear 
unscarfed lamination. 


79. Butt joints shall considered 
not transmit stress tension 
compression, 


80. Percentage reductions for grade 
and scarfing applied basic stresses 
determining working stresses 
other grade shall not cumulative. 
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Discussion 


nic Institute): How was control 
sample set up? 

Mr. Fox: Control pieces were made 
from the same boards the scarf- 
jointed specimens. begin with, 
inch board was ripped into 
three equal widths. The center strip 
was used for control. The outside 
pieces were cross-cut, scarfed, and 
used for scarf-jointed specimens. One 
half these were matched randomly 
duplicate scarf joints used actual 
fabrication glulam. The other half 
were rematched number number. 


Dr. Richards: What results did 


get with the perfectly matched scarf 
joints 


Table 7.—SUMMARY STATISTICAL VALUES NOTCHED UNJOINTED 
SPECIMENS TESTED THIS INVESTIGATION 


No. in 
Group Avg. Max. 


Specimen 
Group 


Notched Unjointed—Controls 


11.9 
11.8 
11.9 


Notched Unjointed—-One Notch on Each Side, 9’ Apart 


9 
10 


V = Coefficient of Variation 


Moisture Content % 


Mean Tensile 
Strength 
psi 


Std. Err. 
Std. Dev. 


Mr. Fox: The matched specimens 
were found from 12% 
(in most cases 3%) greater 
strength ratio than the unmatched 
level confidence indicated that 
most cases there was 
difference between matched 
matched joint strengths. 


Dr. Richards: What controls 
you compare each joint to? 

Mr. Fox: For purposes paper, 
joint values with the respective con- 
trol values, but rather compared ‘he 
average strength scarf joint group 
with the average strength ‘he 
respective control group. However. 
the Ottawa Forest Products 
tory, individual values were 
and the average these ratios 
computed reveal strength 
which were very similar those 
puted the first method. 


Richards: What actual ten 
strength was obtained the 

Mr. Fox: Examination the 
age tensile strengths the 
specimens the scarf joints 
show that these ranged from 10, 
psi 13,500 psi. These control 
mens included with 
and were not 
grained wood but rather Laminat 
Grade lumber which has requ 
ment that the maximum slope 
grain 1:15. 

John Yavorsky (State Univer- 
what basis was the C.S.A. specifi- 
cation 


Mr. Fox: The C.S.A. specification 
for scarf joints tension based 
tests the U.S. Forest Products 
Laboratory. 


Yavorsky: Have the 
specifications been checked before 

Mr. Fox: far know, these 
were the first tests hooked-scarf 
joints whose results have 
nounced publicly. the first time 
that this particular specification has 
been checked and, far know, 
the first time any specification 
the tensile strength scarf joints has 
been checked. 

Dr. Richards: Were results the 
tests uniform and consistent 

Mr. Fox: estimation, the test 
results were consistent. 

Alan Marra (University 
gan): Could any results 
quality gluing rather than type 

Mr. Fox: The joints were 
different factories. They were ied 
well made joints and this 
stantiated the estimated 
wood failure data gathered during the 
tests. Less than per cent the 
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1:12 or flatter 90 
1:8 
1:5 
_ 9 10.1 11.3 15,570 4742 30.5 1581 
| ee 10 10.1 10.9 9.0 15,844 3454 21.8 1092 
Hu. 9 10.0 10.6 9.0 15,161 2217 14.6 739 
Notched Unjointed—One Notch on One Side, Centered 
10.0 13 ,002 3950 30.4 1317 
10.5 13 ,323 4106 30.8 1298 ; 
10.0 8,188 4057 49.5 1434 
10.0 7,867 3559 45.2 1186 ‘ 
10.9 12.1 10.2 12,008 4143 34.5 1381 
11.3 12.1 10.0 8,414 4115 48.9 1301 
11.2 12.6 10.5 6,478 2307 35.6 730 


jointed specimens showed less than 
per cent wood failure. 

Lane (The Lane Co.): How 
hook scarf joints vary between 

Fox: The depth hook varied 
from 0.065 inches 0.150 inches 
while the thickness the joint tip 
from 0.050 inches 0.130 
inches. All joints supplied had scarf 
slope about 1:12. 

Lane: Why use hook 

Fox: The hook, center step, 
this type scarf joint acts 
aid during the assembly 


investigation being conducted determine minimum 
radii curvature for woods commonly used the Navy’s wood 


procedure glulam products. 
Rhude (Unit Structures) 
Was quality machining the 
scarfs effective quality the joint? 

Mr. Fox: The effect the machin- 
ing the quality the joints 
not known. 

Andrew Rapavi (Bureau Ships) 
With teak decking laminated Doug- 
las-fir, consecutive scarf joints 
1:12 ratio tests showed per cent 
original strength. 

Mr. Fox: That. may true but 
what you speak are bending tests 
and not think bending tests are 
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ship building program. Empirical formulae for practical, safe bending 
radii have been developed for African mahogany, Douglas-fir, and 
white oak. The relative bending properties these species and 
Philippine mahogany, Honduras mahogany, and preservative-treated 


red oak have been determined. 


Introduction 


LESS THAN THREE DECADES, the 

use glued laminated timbers for 
structural purposes has sprung like 
fountain from novel curiosity, 
bubbling enterprise. every corner 
the United States, laminated struc- 
tures are fulfilling the requirements 
for many architectural 
ing needs, not only for strength pur- 
poses, but also for aesthetic value. The 
development fully waterproof and 
durable adhesives recent years has 
made wood laminates, when 
properly fabricated, totally reliable for 
outdoor exposure and for marine ap- 
plication (Fig. 1). Truly, one 
the great advancements the use 


Presented Session VI, Glues and Gluing, 
FPRS National Meeting, June 4-7, 1956, 
in A ville, N. C. 

views expressed the authors are not 
construed representing those the De- 
Partment of the Navy. 


The Authors: Finnorn holds de- 


gree forestry trom Louisiana State University, 
been member the Teco laboratory 
5 

Rapavi received wood tech- 
nol from State University New York Col- 
lege Forestry, Syracuse. specializes 
Pe iminating and adhesives in his present 


wood, any other structural ma- 
terial, this century. 

From extensive research conducted 
number organizations, and im- 
proved technical developments the 
production level, great deal has been 
learned about wood laminating and 
use wood laminates. There are also 
many unanswered questions. 

Aside from the need for the glue 
bonds fully waterproof and able 
withstand severe exposure salt 
water and extremes wetting and dry- 
ing, the production 
nates for marine service poses some 
peculiar problems not generally en- 
countered producing laminates for 
most other structural applications. 

One the pertinent problems in- 
volved the production wood 
inates, for use Navy wooden 
ships and boats, was the large variety 
sizes and shapes the various 
members going into given vessel. 
Some these members required the 
individual layers wood (lamina- 
bent rather sharp radii curvature. 
Since was known that bending 
wood too sharp curvature would 
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severe tension parallel-to-grain 
tests. 


John Hill (Alabama Polytechnic 
Institute): You said you had some 
cross-grain failures. Were these val- 
ues included the determination 
strength reduction factors? 

Mr. Cross-grain failures were 
included the determination the 
strength reduction values since these 
tests were tests Laminating Grade 
lumber and were not meant 
tests selected straight grained- 
material. 


cause rupture, the Bureau Ships was 
faced with the question what ex- 
tent piece lumber could bent 
without damage. 

From study the available litera- 
ture, was found that relatively little 
information has been published about 
the ability wood bent the 
dry, unheated state. Most sources 
information agreed that the thickness 
was the principal factor governing the 
radii curvature which wood 
could bent without damage. Vari- 
ous formulas were developed the 
basis theoretical consideration 
which showed variability the radius 
curvature which given wood 
could bent some constant times 
the thickness. The judicious use 
these equations for 
poses appeared require rather im- 
practical lumber thicknesses. 

Other sources information 
showed radii curvature considera- 
tions based actual tests which 
lumber different thicknesses had 
been bent rupture, and the 
ing values adjusted give approxi- 
mated safe bending radius curva- 
ture value for each thickness. 

The radius curvature-lamination 
thickness relationship Mili- 
tary Specifications governing the pro- 
duction wood laminates for Navy 
use were evolved this manner. 
though more practical than the theo- 
retically derived formulas, 
tion there were indications that for 


437 


4 
4 a 4q i 
| 
4 
1 
\4 
|- 
n 
n 
se 
n- 
aS 
yn 
as 
ed 
ib- 
ge 


—Official Navy Photo 


Fig. 1.—Erecting the laminated wood stem minesweeper. 


some lamination thicknesses, the per- 
mitted radii curvature were too 
sharp. There were also indications that 
some thicknesses lumber could 
safely bent sharper radii 
curvature. 

Therefore, the true nature the 
radius curvature which wood 
given thickness could bent with- 
out damage was open investigation. 
There was definite need for re- 
liable, reproducible method for de- 
termining this relationship and for de- 
termining what extent defects such 
slope grain, knots, etc., affected 
the the wood. 

White oak and Douglas-fir, two 
the most widely used ship 
building woods, were selected for the 
more detailed preliminary study. Less 
extensive research included African, 
Philippine, and Honduras mahogany 
and Tanalith- 
pressure preservative-treated red oak. 

The work covered this paper 
was limited primarily clear straight- 
grained lumber, except for the ma- 
hogany species which inherently pos- 


Fig. 3.—The table which testing was continued boards which 
bent below inches. 


sess interlocked grain. However, fu- 
ture work expected conducted 
determine the effects defects, 
such knots and slope grain, 
the bendability wood. 


Experimental Procedure 


General Test Methods: deter- 
mine the minimum safe radii curva- 
ture various species, boards 
inches wide and feet long, vari- 
ous thicknesses, were bent succes- 
sively smaller radii curvature until 
failure occurred. The apparatus used 
for this operation was constructed 
simulate, nearly possible, lami- 
nating equipment used industry 
(Fig. 2). 

main framework 3-inch chan- 
nel iron and 34-inch pipe held 
threaded rods parallel another 
and spaced six inches center-to-center. 
The framework was constructed 
take specimens inches wide. 
The threaded rods were equipped with 
nuts which could support wooden 
blocks. means the nuts, these 
blocks could arranged various 
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Fig. 2.—Rig used test the bending properties several <om- 
mon shipbuilding woods. Blocks were set desired radii 
them with radii scribed the template directly behind the 


curvatures down semicircle 
inches radius. 

each set threaded rods 
equipped with block opposing 
which formed These 
blocks were used the 
that specimen did not maintain 
contact with the radius throughout the 
test. insure smooth curvature over 
the blocks forming the 
steel caul was used. 

Each board was clamped its cen- 
ter the apex the curved form. 
The specimen was then bent curva- 
ture means manually operated, 
3-ton chain hoist and pair cables 
which were attached the ends the 
boards such manner avoid 
end-restraint bending progressed. 

The initial radius curvature 
which boards given thickness 
were bent was determined the 
equation: 


0.75 
— + 12* 
This equation based the proportion: 
where: 


fiber stress proportional limit, psi 
modulus elasticity, psi 

board thickness 


proximately correct; however, was 
guide. was re-written and the value was 
increased per cent plus inches: 


I 
above the radius proportional limit. 


where: 
ture, inches 
Board thickness, inches 
Fiber stress proportional 
limit, psi 


After boards one thickness were 
bent their initial radius, bending 
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was continued successively smaller 
radii until all specimens had failed. 
radius was reduced increments 
inches for radii over 120 inches, 
far radii between and 120 
inches, inches for radii between 
and inches, and inches for radii 
below inches. This method was 
adopted order prevent any reduc- 
radius greater than per cent 
the total radius involved. 


Several boards were bent 24- 
inch radius curvature without fail- 
ing. This was the limit the testing 
rig; therefore, steam-bending table 
was modified handle the bending 
operation for radii below inches 
3). Boards were bent 
male form. Forms were made and 
mounted the table for each even 
radius from inches and for 
each inch radius from 
Boards were clamped their longi- 
tudinal centers the apex the form 
and bent from both ends. 


The amount set induced bend- 
ing was measured each radius. Be- 
fore being bent, each board was sup- 
ported over 4-foot span and dial 
gauge, reading thousandths 
inch, was used measure any bow 
the specimen. After the initial meas- 
urement, the specimen 
into the bending jig, clamped into 
place its center, and brought into 
contact with the curve. The board was 
held full curvature for several sec- 
onds, then released and removed from 
the apparatus. Five minutes after 
being bent, the specimen was again 
measured for bow. 


All boards were kept standing 
edge before and after each measure- 
ment and between bends order 
allow free recovery. 


The amount measured set, deter- 
mined substracting initial from 
final readings, was computed for every 
board each radius which was 
bent. was found that the radius 
was decreased, the set increased 
constant rate critical radius 
was reached which large incre- 
ment set appeared. This set was 
followed, smaller radii, cor- 
series larger increments 
continuing until failure occurred. The 
critical radius was assumed the 
which deformed the board be- 
yond its proportional When 
failed, the radius curva- 
ture was noted and wafer was cut 
from the board for measuring mois- 
ture content and specific gravity. 


Proportional limit radius, referred 
this the sharpest radius which 
bent without exhibiting significant 
deformation. This should not con- 
vith fiber stress proportional limit, 
the maximum stress, rather than the 


boar 
perm 


radius, which wood can 
vithout being permanently deformed. 
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Table 1.—SUMMARY BENDING RESULTS BOARDS VARIOUS SPECIES 


No. Specific 

Species boards gravity* 
African mahogany._______ __ 15 0.46 
Honduras 
Red oak (Tanalith-treated) __ 6 .68 


Average Radius causing 
radius failure 
content limit Average 
Per cent Inches Inches Inches 
ll 91 66 54 
1l 98 60 53 
8 95 78 57 
10 102 48 42 
8 108 84 66 
10 103 32 29 
14+ 102 28 23 


gravity calculations based oven-dry weight and volume. 

+The six Tanalith-treated boards were conditioned to what was believed to be 10 per cent moisture 
content. However, after testing the specimens, moisture content determined the oven-dry method was 
found per cent. The slight difference between Tanalith- and penta-treated red oak proportional 
limits and rupture radii may possibly have been due to the difference in their moisture contents. However, 
a plotting of rupture radius over moisture content indicated that, over the moisture content range within 
each species (3 to 4 per cent), moisture content did not significantly affect breaking radius. 


Table BENDING RESULTS FOR WHITE OAK, DOUGLAS-FIR, AND 
AFRICAN MAHOGANY BOARDS INCHES WIDE AND FEET LONG, MEASURED 
OVER 4-FOOT SPAN 


Average 
Thick- No. moisture 
ness speci- content 
Species Inches mens Per cent 
58 13 10 
Douglas fir_______- 1 13 ll 
4% 6 8 
African mahogany 1 12 2 


*Based oven-dry weight and volume. 


Average Radius causing failure 

Average proportional 
specific limit radius Maximum Average 
gravity* Inches Inches Inches 

0.69 140 

120 

102 

74 59 20 16 

140 114 

2 108 84 66 

46 91 66 54 


were begun these specimens too small radius; therefore, the resulting proportional limit 
values were unreliable and consequently not included the table. 


Material Tested: Six species were 
included the study: Douglas-fir 
(pseudotsuga taxifolia), white oak 
(Quercus spp.), African mahogany 
(Khaya spp.), Philippine mahogany 


100 


Proportional limit 
108 


Bending radius (inches) 


110 


120 


130 


0.05 0.15 
Set (inches) 
Fig. 4.—Radius-set diagram from which 
average proportional limit values were ob- 
tained for 34-inch Douglas fir. 


(Shorea spp.), Honduras mahogany 
macrophylla), and red oak 
(Quercus spp.) treated with Tanalith 
and pentachlorophenol. 

Seven thicknesses white oak and 
four Douglas-fir and African ma- 
hogany were tested. Only one thick- 
ness each the three remaining 
species was examined, since these 
woods are less commonly used Navy 
laminating and since the purpose for 
testing them was only obtain 
estimate their bending properties 
compared with the three former 
species. 

This series tests was preliminary 
and was confined clear, straight, 
grained material, except for the ma- 
hogany species which characteristically 
contain interlocked grain. 


Results and Discussion 


Test Data: Data pertaining 
bending tests conducted 
thick lumber the six 
cluded the study are summarized 
Table The average proportional 
limit radii given this table were 
obtained plotting radius curva- 
ture over the average set induced 
bending boards given radius, 
shown Fig. 

seen Table the oaks, par- 
red oak, were bent, without breaking, 
much smaller radii curvature 
than were the other 
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Douglas-fir was least capable being 
bent severe curvature. African and 
Honduras mahogany were similar 
bending properties, while Philippime 
mahogany, which has much higher 
specific gravity, failed larger radii 
curvature. 

Results bending tests conducted 
several thicknesses white oak, 
Douglas-fir, and African mahogany are 
presented Table 


340 


120 


100 


80 


60 


Bending radius (inches) 


40 


causing rupture was non-linear and 


Average radius at proportional limit 


------ Safe bending radius 


—_—-—— Maximum radius causing failure 


1/8 1/4 3/8 


1/2 


5/8 3/4 7/8 


Thickness (inches) 


Fig. 5.—The relationship white oak thickness to: (1) average radius proportional 
limit (upper line); (2) safe bending radius 


causing failure (lower broken line). 
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(central line); and (3) maximum radius 


causing failure (lower line). 
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1/2 
Thickness (inches) 

Fig. 6.—The relationship Douglas-fir thickness to: 
tional limit (upper line); (2) safe bending radius (central 


Average radius at proportional limit 


an Safe bending radius 


——-——— Maximum radius causing failure 


3/4 1 


(1) average radius propor- 
line); and (3) maximum 


graph was 
plotted for each species included 
Table The proportional limit radii 
and the largest radii which failure 
occurred were plotted over thickness 
(Fig. and 7). Within the range 
studied, proportional limit proved 
approximately linear function 
board thickness. The relationship be- 
tween thickness and maximum radius 


less consistent. 


Safe Bending Radii Formulae: 
From structural design standpoint, 
absolutely safe bending radii for- 
mula should assure that board will 
ever stressed beyond proportional 
limit while being bent laminating 
curvature. However, results 
study indicate that formula this con- 
servative, applied the curvatures 
used modern wood ship design, 
would require such thin 
that the gluing curved wood ship 
hibitive. 

therefore became necessary 
velop formula which would per nit 
the use thicker lumber and still 
nish reasonable degree safety. 
formula which was finally devised al- 
that stressed some boards slightly 
yond proportional limit, but 
was conservative enough assure iat 
boards would fail while being 
the specified radii. 


important factor, considered 
the development the safe 
formula, was the relative ability 
various wood species bent, with- 
out failing, curvatures sharper than 
the proportional limit radii. This prop- 
erty varies with species. For example, 
can noted Table that the 
average proportional limit radii for 
white oak and Douglas-fir 
were similar, 102 and 
respectively. However, white oak was 
bent the relatively sharp radius 
while failure occurred Douglas-fir 
lumber inches. 

the formula, allowance was made 
for this property combining 
average radius proportional 
and the maximum radius causing rup- 
ture. The proportional 
was reduced quantity equal the 
difference between and the 
mum radius causing rupture, 
this difference divided propor- 
tional limit radius. This can more 


simply expressed mathematically 
follows: 


safe bending radius, in: 
maximum radius 
failure, inches 

it, inches 


Values were obtained with this 
mula for various thicknesses 
oak and Douglas fir and were plo ‘ed 


OCTOBER, 1°56 


| 
4 
140 
120 
4 
100 
y 
where: 


through these points are shown 
and They have the fol- 
equations: 


White oak: 

Douglas fir: 
here: 
safe bending radius, inches 

inch, inclusive 


foregoing method for deter- 
safe bending radii cannot 
applied African mahogany because, 
for material this species, 
the largest radius which board 
failed coincided with the average pro- 
portional limit radius (Table 2). This 
early failure probably 
cause, thin plain sawed boards, in- 
terlocked grain becomes simple cross 
grain which fails more readily than 
interlocked grain. 

safe radius for African mahogany 
was therefore obtained increasing 
the proportional limit curvature 
inches each thickness. straight 
line through these points (Fig. 
represents the safe bending radii for- 
mula and has the following equation: 


Conclusions 


the basis this study, the 
following woods are listed numerically 
according their ability bent 
severe curvature: 


Red oak (treated with Tanalith 

White oak 

Africian and Honduras mahog- 
any 

Philippine mahogany 

Douglas-fir 


Within the range thickness 
practical for laminating curved ship 
members, inch, the relation- 
ship between board thickness and pro- 
portional limit radius approximately 
linear for the species studied. 


The following “safe curvature” 
formulas were developed from empir- 


ical data obtained during this study: 
African 

where: 
safe bending radius, inches 


inch, inclusive 


The preceding formulas are 
defect-free material and 
therefore applied only 
high quality laminations. Addi- 
which will determine the effect 


lumber defects the allowable 
safe curvatures. 

The formulas developed re- 
sult this study are safe that they 
assure that laminations will not fail 
being bent curvature, but they 
allow some boards bent be- 
yond proportional limit. Additional 
work must conducted determine 
the exact effect individual layers 
stressed beyond proportional 
the strength laminated curved 
members. 
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Discussion 


Henry Huber (Dow Chemical 
Co.): what moisture content was 
the material tested 

Mr. Finnorn: Most boards fell with- 
per cent; the six Tanalith- 
treated boards averaged per cent 
and six Philippine mahogany and six 
Douglas-fir boards were tested 
average moisture content per cent. 
examination data showed that, 
within the range observed, moisture 
content had significant effect 
bending radius. 

Clark, Jr. (Perkins Glue 
Could five minutes time after board 
had been bent considered 
permanent set 

Mr. Finnorn: No. boards were 
left longer and had not exceeded their 
proportional limit, they 
ably have recovered completely 
time. 

Mr. Clark: board had been bent 
the same curvature several times, 
would the set have been the 

Mr. Finnorn: This was not done; 
therefore, cannot give positive an- 
swer. However, believe that 
board not bent proportional limit, 
should have equal recovery rates 
being bent several times given 
radius. 

Mr. Clark: took Ibs. bend 
board, would there Ibs. 
springback 

Mr. Finnorn: measurement was 


Safe bending radius 


Average radius at proportional limit 


Thickness (inches) 
Fig. 7.—The relationship African mahogany thickness to: (1) safe bending radius 
(upper line); (2) average radius proportional limit (central line); and (3) maximum 


radius causing failure (lower line). 
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made stresses applied. answer 
available. 


Alan Marra (University Mich- 
moisture content did not ap- 
pear affect the bending radius with- 
the range observed, can say that 
moisture content does not affect the 
safe bending radius? other words, 
would higher lower moisture con- 
tents give different safe bending radii? 

Mr. Rapavi: Within the per 
cent moisture content range, there was 
consistent difference bendability. 
However, actual practice, has 
been found that more breakage occurs 
when boards equal thickness are 
bent per cent than when bent 
per cent moisture content. 


Dr. Marra: was wondering wheth- 
the rank Douglas-fir with respect 
the other species might have been 
partly due its lower moisture con- 
tent. 


Mr. Finnorn: cannot conclude 
this merely the basis the lower 
moisture content the 34-inch Doug- 
thicknesses other than 
inch, the average moisture contents 
white oak, Douglas-fir, and African 
mahogany were equal within per 
cent one another, yet the larger 


breaking radius for Douglas-fir con- 
sistent all thicknesses. 

Dr. Marra: you have any infor- 
mation how moisture content af- 
fects the safe bending radius for each 
species? would seem that 
effect exists, further refinement 
your formula might made the 
addition factor which would ac- 
count for it. 

Mr. Rapavi: have not studied 
wide moisture content range deter- 
mine its effect safe bending radius 
for each species. However, for the 
range which occurred this study, 
moisture content apparently had little 
effect bending radius. 

Stillinger (Cascades Plywood 
Corp.): Does specific gravity affect 
safe bending 

Mr. Finnorn: the case 
moisture content, the range specific 
gravity within species had signifi- 
cant effect bending radius. 

Dr. Stillinger: Did you determine 
the ring count the Douglas-fir test 
specimen 

Mr. Finnorn: The ring count 
Douglas-fir was not tabulated, but the 
growth rate was moderate and the 
average specific gravity was similar 
published values. 


Genetic, Growth, and Environmental Factors 


Affecting Specific Gravity Loblolly 


BRUCE ZOBEL 


Silviculturist, Texas Forest Service, College Station, Texas 


Studies wood specific gravity are part intensive pro- 
gram forest genetics research underway the Texas Forest 
Service. Final results are not available, but was found that the 
commonly considered specific gravity determiners such growth 
rate, age, site, etc., taken singly combination, contributed only 
small proportion observed specific gravity variations. relation- 
ship between specific gravity juvenile and mature wood also 
reported, with its value and application briefly discussed. 


WOOD SPECIFIC GRAVITY studies 

loblolly pine (Pinus taeda L.) cur- 
rently underway the Texas Forest 
Service, has been found that: 

results point the control 
wood specific gravity other than 
growth and environmental factors. 


Session Logging and Mill- 
ing, FPRS Tenth National Meeting, June 4-7, 
1956, in Asheville, N. C. 


The Author: Zobel holds B.S., M.S., 
and Ph.D. degrees from California, 
was formerly associated with Pacific Lumber 
Co., was the faculty the Cali- 
fornia. From 1951-56, Dr. Zobel was in charge 
Forest Genetics Laboratory Texas Forest 
Service, resigned this year to head a five-year 
regional program forest genetics 
State Raleigh. 
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Trees very high and very low 
specific gravity were found each 
plot studied, even though each plot 
was uniform site and the trees 
were essentially even aged. 

one growth environmental 
characteristic could found have 
strong influence specific gravity. 

When the various growth and 
environmental factors were considered 
together, they accounted for only 
small amount the specific gravity 
variation. 

very strong correlation was 
found between the specific gravity 
the wood mature tree 


Mr. Stillinger: Did you determine 
the specific gravity each test 
and so, did the average values indi- 
cate the test material 
tive for the 

Mr. Finnorn: determined the 
specific each board tested 
and the average values indicate that 
the test material was representative 
each species. 

Anon. (Perkins Glue Co.): What 
was the measurable difference Ames 
dial reading with respect 

Mr. Finnorn: This varied with 
species. For example, the set 
each radius before proportional 
was reached was approximately 
inch for white oak and about 
half much for 14-inch fir. 

Luning Prak (N. State 
lege): What was the effect 
ability different drying conditions? 

Mr. Finnorn: This was not checked 
but variations normal drying 
not expected affect it. 

Dr. Stillinger: Was bendability 
ferent for close-grain, 
Douglas-fir compared with the 
ring material 

Mr. Rapavi: All work was done 
with average grain old growth. 
comparison possible. 


juvenile wood. From this and from 
relationship branch-to-bole wood 
small trees, possible shortcut method 
exists which may possible 
predict the specific gravity mature 
tree from very young tree without 
destroying the young tree. 

For many years has been 
nized that the characteristics lumber 
and pulp products are largely depend- 
ent the nature the tracheids 
fibers that combine form the 
the living tree. The field wood 
technology deals large extent ith 
various properties wood and 
significance product utilization. 

has been studied most 
that specific gravity, wood 
sity. This property wood 
portant both the pulp and 
Kraft papers want wood high 
fic gravity, while those that 
products such high-grade 
paper want wood aly 
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Fig. 
the effects environment and growth 
specific gravity were made. 


thin-walled fibers and tracheids. The 
importance that specific gravity can 
play pulp yields has been mentioned 
Mitchell The grade lum- 
ber partially determined the 
specific gravity the board, usu- 
ally estimated from its summerwood 
content. 

All industries that deal with wood 
products wood cellulose are some 
degree affected the specific gravity 
the trees they use their raw prod- 
uct. Because its importance and 
because its ease measurement, 
many studies have been made speci- 
fic gravity wood. This paper will 
consider those specific gravity studies 
that deal with the conditions that de- 
termine specific gravity the living 

Much literature available this 
subject. has been 
viewed recent articles Loe and 
Mackney (2), Mitchell (3), Paul and 
Smith (4), Pillow (5), Rees and 
Brown (6, Spurr and Hsuing (7), 
Zahner (8) and Zobel and Rhodes 
(9). comprehensive review will 
attempted here, with only few 
the more pertinent articles being cited. 

confusion with numerous 
contradictory statements readily appar- 
Most specific gravity research has 
becn characterized the tendency 
ascribe one factor the only causal 
factor wood specific 
There are champions for rate 
for age, for site, for soil 
for crown characters, and 
others. Recently, champions have 


cited 


arisen for the genetic control idea, 
who feel that specific gravity will not 
greatly changed despite varied en- 
vironmental and growth conditions. 

intensive study specific grav- 
ity relationships indicates that not one 
the so-called champions correct 
deals with single factor only. 
probable that each characteristic 
which affects the tree’s life and growth 
has some effect the specific gravity 
the wood that the tree produces. 
not simple case one factor 
being all-controlling. Rather, the 
resultant the reaction and interac- 
tion several factors, each which 
contributes the specific gravity. 

forest genetics research, the par- 
ent-offspring relationship major 
interest. undertaking research 
the hereditary nature the specific 
gravity character, however, was im- 
mediately obvious that the varied en- 
vironmental and growth characteristics 
must considered along with the 
factor inheritance. Since many 
our preliminary observations 
agree with some published findings, 
was necessary branch off into cer- 
tain studies order 
have firm foundation which 
base the genetic research. 


Research Underway 


The primary research wood spe- 
cific gravity now underway the 
Texas Forest Service genetic 
nature. Simply stated, attempt 
find out how much 
gravity any particular tree has been 
determined its inherent 
gravity, the specific gravity 
its parents. Such studies are long 
term and must made under uni- 
form environmental conditions 
sible. Few results are yet available 
these strict genetic investigations, 
although from them have arisen cer- 
tain results 
that will reported this paper. 
Positive results must await the matura- 
tion the trees (and wood) under 
study. 

The second type research under- 
way deals with the possible effects 
that various growth and environmental 
factors will have specific gravity. 
Certain phases this work have been 
completed and summary the re- 
sults are reported here. 
results could possible deter- 
mine which are the most important 
factors producing trees desired 
specific gravity. 


Research Results 
intensive, statistically designed 
experiment was initiated East Texas 
assess the contribution certain 
growth and environmental factors 
specific gravity. Among those taken 
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Fig. 2.—Only best dominant and co- 
dominant trees were used the specific 
gravity study. deformed, spiral, 
damaged trees were sampled. 


under consideration were: growth rate, 
tree age, site index, soil characters, per 
cent summerwood, per cent clear bole, 
moistness site, and stand density 
(basal area). 

Fifteen plots trees each were 
selected number various sites 
East Texas (Fig. 1). Stands were 
essentially even aged and sites were 
uniform was possible find. 
Average ages plots varied from 
about years. Only the best 
dominant and codominant trees were 
sampled (Fig. 2). 

Two types analyses were made. 
First, correlations were determined 
within each plot for the effect that the 
various factors measurable individ- 
ual trees would have each tree’s 
specific gravity; for example, age 
growth rate. Additional correlations 
were made between averages all 
trees the plot and average specific 
gravity the plot for factors such 
growth rate and age well for 
those factors only measurable plot 
unit, such site, soil moistness, and 
stand density. 

When each factor was considered 
singly within plot, the following 
generalized results were obtained from 
these studies: 

There was very weak relation- 
ship between the age tree and its 
specific gravity. only one the 
plots was slightly significant cor- 
relation found between age and 
fic gravity. Therefore, the relatively 
uniform site each plot the older 
trees did not have significantly higher 
than the younger 
trees. 


443 


ne 
hod 
Og- 4 
nat 
ome 


There was likewise only very 
weak relationship between growth rate 
and specific gravity, with barely sig- 
nificant relationship being found 
one the plots. This means that 
the faster growing trees did not al- 
ways have the lower specific gravities, 
has often been reported the 
literature. 

Practically relationship what- 
soever could found 
centage clear bole specific 
gravity tree. has been reported 
that the specific gravity tree can 
predicted merely noting how 
well has pruned, how much 
the bole has retained live crown. 
this study significant correlations 
were obtained. 

reported practically all 
workers, relatively strong relation- 
ship was found between specific grav- 
ity and per cent summerwood. This 
correlation was not quite strong, 
direct, reported some workers. 
all variables studied, however, the 
only one that can used estimate 
specific gravity with any degree 
accuracy per cent summerwood. 
High per cent summerwood 
ally associated with high specific 
gravity. 

When the several factors were con- 
sidered simultaneously, any one 
plot, was found that: 


methods multiple correla- 
tion, the total effect growth rate, 
age, and per cent clear bole accounted 
for only small proportion the 
gravity variations. Actually, 
the multiple correlations indicate the 
sum total all growth and environ- 
mental factors contribute only small 
per cent the indicated specific grav- 
ity. other words, combination 
the factors studied could not 
used reliably predict what the speci- 
fic gravity any tree would be. 

When each variable 
sidered independently averages 
plot level, relationships between 
plots were follows: 


There was significant, but weak, 
relationship between age 
gravity. Older trees tended have 
higher specific gravities. 

There was significant, but weak 
relationship between growth rate and 
specific gravity. Slower growth trees 
tended have higher specific gravities. 

There was slight relationship 
between per cent clear bole 
cific gravity. The limbier trees tended 
gravities. 

There was very weak relation- 
ship between site and specific gravity, 
the better sites (higher site index) 
tending have the 
gravities. 
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There was relationship be- 
tween moistness site and 

Stand density had little 
relation specific gravity. 


The validity the above mentioned 
between-plot relationships may 
questioned. emphasized Zobel 
and Rhodes (9), analysis the 
plots showed that each was sig- 
nificantly different from the others 
all variables tested; therefore, they 
are assumed represent different 
populations. Grouping data from 
different populations must done 
with caution, since there danger 
actually combining data from different 
genetic populations. 


Relationship Juvenile Mature 
Specific Gravity 


This study was initiated see 
the specific gravity the wood pro- 
duced young tree was indicative 
the specific gravity the wood 
the same tree would produce when 
was mature. taking samples from 
mature trees and working backward, 
through the radial section, was pos- 
sible determine the relationship 
juvenile wood (in this study, the first 
years) the mature wood. 


Two groups loblolly pine were 
used this test. The first consisted 
about 100 trees even-aged 
(42-year-old) stand relatively 
uniform site. Trees were average 
specific gravity. Only the best formed 
dominants and codominants were used 
(Fig. 2). The other population also 
consisted about 100 trees that were 
obtained from all available sites. 
was comprised only trees very 
high very low specific gravity which 
were selected irrespective site. Both 
populations were confined East 
Texas. 


Both groups trees, despite their 
differences, showed very strong re- 
lationship between the specific gravity 
juvenile wood and mature wood 
the same tree. Correlation coefficients 
approximately .85 were obtained, 
which are extremely high when the 
difficulties analyzing very small 
wood samples adequately 
sidered. 


These data indicate that tree which 
produces wood low specific gravity 
when young will continue produce 
relatively low specific gravity through- 
out its lifetime. This another piece 
the genetic control viewpoint. 
timate wood specific gravity, whether 
relatively high low, appears 
manifested early the tree’s 
life. The actual specific gravity pro- 
duced may vary from year year de- 
pending various conditions, but 


some trees tend relatively high, 
others relatively low, matter what 
conditions are present. 

order use the juvenile-mature 
wood relationship studies seed- 
lings, test was run the relation- 
ship the specific gravity the limb 
young tree the specific gravity 
the bole the same tree (the 
juvenile wood referred above). 
Three groups young loblolly pine 
were sampled. The specific gravity 
limb wood samples from 
each and feet tall, was com- 
pared with the specific gravity the 
wood the bole where the limb 
ples were removed (Fig. 3). 
lations were rather good, all 
being significant the per 
level. The best correlations were 
for the 3-foot seedlings. 

further work shows this relat 
ship reliable, will enable the 
researcher test the specific 
means limb, thus leaving the 
trees grow. Such procedure 
enable early assessment the po- 
tential value the selection and will 
also make possible estimate the 
specific gravity the wood 
tree after has matured. There will 
thus established relationship 
limb juvenile wood 
wood mature wood. 


Genetic Relationships 


stated the introduction, few 
concrete results can yet listed from 
genetic studies. have had studies 
underway since 1951, but the plants 
established are not yet large enough 
give final answers. However, pre- 
liminary tests will probably made 
within the next few years based 
the branch-juvenile wood 
relationship described above. 

Genetic studies consist growing 
vegetatively reproduced material from 
trees with extreme specific 
under relatively uniform conditions 
determine trees with high specific 
gravity will produce seedlings high 
specific gravity while those from low 
specific will produce low 
specific gravity wood. 

Crosses have been 
high and low specific gravity trecs, 
well between low-and-low and 
and-high. Open pollinated seed ings 
from trees very high very low 
specific gravity have been outplanted. 
study underway which the 
progeny single selfed trec 
being tested for wood characters that 
will compared the mother 
father, which this case are the 
available. 

Previously was felt some 
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relationship was determined between the specific gravity 
the bole wood young tree and the specific gravity the limb 
near the bole and near the limb end. Best correlations were obtained 
from the portion limb immediately next the bole the young 
tree from which had been removed. 


or. 


Fig. 4.—The tree with the ladder and the one immediately front 
the man are phenotypically quite similar, are the same age and 


ers that genetic studies wood would 
rather waste time. has been 
tive’ character and such will show 
little variation within species group 
(1). Recently, however, 
viduals have recognized that genetic 
variation might responsible 
some the differences, experi- 
mental error, often found. How- 
ever, little has been done test this 
idea. 

Rees and Brown (6) reported 
races within one species. They 
found great deal uniformity 
within red pine, but did find 
“strain” that had wood with signifi- 
cantly different specific gravity. John 
Fielding 1953 indicated that cer- 
tain clones Monterey pine have con- 
sistently higher specific gravity than 
others. 

This paper has emphasized that 
has led the feeling that inherited 
factors play recognizable part the 
determination wood specific gravity. 
Some this listed below: 


When the combined effects all 
factors that are commonly accepted 
being determiners specific gravity 
are assessed (as indicated the study 
ables), they explain only very small 
per cent the total specific gravity 
Although some workers class 
the unexplained variation 
may well genetic, i.e., in- 
herent the tree. 

The maintenance relatively 
high low specific gravity from juve- 
nile mature wood any one 
pattern may present. 

each plot trees (even 
niform site) there was usually 


same diameter, yet have different specific gravities (.56 and .46 


respectively) 


ranging from very high very low. 
This spread was evident all sites 
tested, despite geographical location 
the plot. This variation was completely 
confused age, site, growth rate, and 
other factor differences. For example, 
one 31-year-old stand with growth 
rate 5.2 rings per inch had spe- 
cific gravity average .54 while an- 
other 28-year-old stand with growth 
rate 5.1 rings per inch had speci- 
fic gravity average only .48. this 
case one stand was moist, fine 
sand, while the other was dry, sandy 
clay. obvious that one cannot 
arbitrarily say these differences are 
genetic, even though growth rate and 


age are similar. But such differences 
might well genetic. 

Often two trees growing side 
side could found that were pheno- 
typically very similar, but which had 
very distinct differences specific 
gravities. one plot two trees (Fig. 
were growing within feet 
each other, and the roots were inter- 
twined. They were the same age 
and had the same diameter. Each was 
limbs for approximately 
feet. Yet, one had the highest, the 
other the lowest specific gravities all 
trees the tree plot. It’s difficult 
ascribe this difference specific 
gravity growth environmental 
factors. 


Specific Per cent Site 
Gravity Summerwood 
.67 75 Moist 
Dry 
Dry 
Moist 
Moist 
Dry 
Moist 


Fig. 5.—Cores taken from high specific gravity and low specific gravity loblolly pine trees. 
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Trees with the most extreme spe- 
cific gravities were found different 
sites and with different growth rates 
(Fig. 5). This observation prompted 
the intensive study environmental 
and growth factors. 


Reports foresters, lumbermen, 
and pulpwood operators areas that 
produce consistently “hard” 
trees (of the same species) are rather 
common. Often these areas are quite 
diverse site-wise. They could well rep- 
resent genetic strains that for some 
reason have developed within 
area. This would similar the one 
found Rees and Brown 
(6) red pine, one the most 
phenotypically uniform species hard 
pine known. very variable species 
such loblolly pine, this could easily 
happen. 

results research done under 
controlled conditions become available, 
should possible define, within 
limits, the contribution genetics 
specific gravity determination. That, 
plus the recognition the part con- 
tributed growth and environmental 
variables, should result raw prod- 
uct much more uniform the spe- 
characteristic. 
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Discussion 


Ernest (Northeastern 
Forest Experiment Station, Upper 
Darby, Pa.): interest the herita- 
bility wood specific gravity dates 
back 1924 when started work 
the poplar-breeding project the Ox- 
ford Paper Company. One the first 
studies required the company was 
investigation the effect fast 
growth the specific gravity pop- 
lar wood. own research this 
problem between 1924 and 1928, and 
the accumulation what Dr. Zobel 
complete agreement with 
that the specific gravity wood 
subject appreciable genetic variation. 

Although simplest say that 
characteristic inheritable, this 
not sufficiently precise indicate the 
factors involved. the potentiality 
develop produce the particular 
characteristic response the effects 
internal and external environmental 
factors that inherent living organ- 
isms. The specific gravity wood 
exception. 

But not enough know merely 
that the specific gravity wood the 
product heredity and environment. 
The particular characteristics living 
organisms differ widely their sus- 
ceptibility environmental modifica- 
tion. is, therefore, most important 
(for the forset manager well 
for the forest geneticist) know the 
extent which the genetic constitu- 
tion the tree and the factors en- 
vironment, respectively, are responsi- 
ble for the specific gravity the 
wood. The research Dr. Zobel and 
his colleagues has advanced our 
edge considerably this direction. 

There are few contradictory state- 
ments relatively minor importance 
the paper under discussion. Point 
No. the introduction one 
growth environmental characteristic 
could found have strong in- 
dicts the statement under research re- 
strong relationship was found between 
specific gravity and per cent summer- 
And further, all vari- 
ables studied, however, the only one 
that can used estimate specific 
gravity with any degree accuracy 
per cent 

Returning the paper under dis- 
cussion, find that the paragraph 
multiple correlation summarized 
the statement: other words, 
combination the factors studied 


was scheduled present these prepared com- 
ments following the paper but 
was unable to attend the meeting. The reply 
Dr. Zobel, which follows, 
after the meeting. 


could not used reliably predict 
what the specific gravity any tree 
would would more correct 
say that combination the 
tors studied does not provide 
preciably better basis for predicting 
the specific gravity any tree than 
the per cent summerwood alone. 

The data which Dr. Zobel’s pa- 
per based (reported Zobel 
Rhodes Texas Forest Service Tech. 
Rpt. No. 11) indicates that per cen: 
summerwood can have strong influ- 
ence specific gravity. The 
shows, general, good correla ion 
between summerwood per cent ind 
specific gravity. Thirteen the 
plots showed significance, with 
value high 0.8495. Most ues 
are around The values for ‘ive 
the plots were statistically 
cant the per cent level. 


The strongest Dr. Zobel’s 
cumstantial evidence” the fact hat 
his investigations the eight 
and environmental acc unt 
for only relatively small part the 
total specific gravity variation. The un- 
explained variation therefore 
utable largely experimental 
and genetic variation. 

Dr. Zobel’s work with loblolly pine 
based larger number samples 
than the earlier research this coun- 
try. This relatively large body 
and good experimental design should 
reduce the experimental error rea- 
sonably small percentage the unex- 
plained variation. But believe the 
case presents for heritability can 
strengthened. 

the eight and environ- 
mental studied this investi- 
gation, growth rate, per cent sum- 
merwood (and possibly also per cent 
clear bole) are not strictly environ- 
mental factors. Growth rate, although 
highly susceptible environmental 
modification definitely 
Although accounts for only negli- 
gible part the specific gravity 
ance (in these studies), even 
this correlation must 
genetic effect. 

Per cent summer wood 
bly also subject the control one, 
probably more, genetic factors 
present unknown portion 
gravity should therefore subtr 
from the side the 
ledger and added the 
side. 

The genetics specific gravity 
complicated problem. will 
the best and most penetrating <ing 
that can muster set <ing 
hypotheses guide research this 
problem fruitful ends. have 
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say that the specific gravity 
inheritable. Such oversim- 
statements may lead over- 
working hypotheses. 
gravity obviously not con- 
trol single hereditary factor. 
length and the diameter the 
cells, thickness the cell walls, 
springwood and sum- 
mer vood conifers (or fibers and 
and lignin, and composition 
and amount other chemical constit- 
the wood, are some the 
characteristics that, different 
probably determine wood spe- 
cific gravity. 

respect these wood characters, 
possible: (1) that they may 
conirolled individual genetic fac- 
tors; (2) that two more may 
under the control single genetic 
factor; (3) that some, such per cent 
summerwood, may depend more 
than one genetic factor; (4) that some 
unit from parent offspring. 


These characteristics are also inher- 
their individual genetic varia- 
tion may tend increase decrease 
the specific gravity; and they are sub- 
ject environmental modification. 
The specific gravity therefore the 
final expression the effect en- 
vironmental factors the inheritable 
potential the individual tree pro- 
duce wood with number particu- 
lar 

Research wood specific gravity, 
the hypothesis that specific gravity 
the product number wood char- 
acters, each subject genetical varia- 
tion and environmental modification, 
plus minus direction with re- 
spect their effect specific gravity. 
not difficult understand how early 
based perhaps uncon- 
scious conception specific gravity 
character, and too few sam- 
ples, could lead food technologists like 
Dr. Koehler the conclusion that 
wood the most ‘conservative’ 
part the tree and therefore least 
subject hereditary variations.” 

Dr. Actually, the statements 
indicated are not contradictory. said 
“no one growth environmental 
characteristic could found have 
strong influence specific gravity.” 
what meant and summer- 
per cent, me, falls neither 


ff 
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these the genetic make-up, just 
fiber length specific gravity. 
is, however, one visible result, short 
actual specific gravity determina- 
tion, that can give fairly good indica- 
tion what the specific gravity will be. 
Dr. Schreiner said the same thing lit- 
tle after mentioning the contradictions. 


would also like add amen and 
more positive about Dr. Schreiner’s 
comments single hereditary factor 
inheritance. course, has yet 
not been proven, but anyone who 
studies wood and tree characters can- 
not escape the fact that they, and their 
inheritance, are complicated. Many 
things are work and apparently 
several genes are involved. not 
simple case red white, heavy 
light. Whether the wood tree 
heavy light depends apparently 
several factors working together. 
From what have seen far, this 
appears the case almost all 
economically important pine character- 
istics. This fact surely makes the job 
ing, too. 

Carl Ostrom* (Southeastern For- 
est Experiment Station, Asheville, 
C.): Dr. Zobel has done real 
service bringing the genetic point 
view wood density studies 
southern pines. The immediate ques- 
tion raised his work the lack 
relationship specific gravity 
age, whereas practically all previous 
work has indicated such relationship. 
The reason appears lie the fact 
that Dr. Zobel was dealing with the 
wood density along entire radius 
relation the total age the tree. 
most other studies, more detailed 
examination has been made the 
relationship the density short 
segments the ring the age 
ring, more precisely the age the 
tree the time the ring was laid 
down. Apparently the relationship 
age density which shows these 
more detailed studies not strong 
enough carry over the approach 
used Dr. Zobel’s work. 

excellent recent contribution 
Forest Products Laboratory indicates 
that wood density strongly related 
age ring least the tenth 
year, but later the relationship wood 


Ostrom, Chief the Division Forest 
Management Research the 
Schreiner (see footnote 3). 
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density age ring and also 
width ring rather weak. Thus, 
given study this older wood 
might might not encounter signifi- 
cant relationship depending entirely 
upon how well controlled 
ticular study was. Dr. Zobel’s work 
does support the view that rate 
growth not all-controlling source 
variation aggregate wood density 
southern pines, after one has con- 
sidered the variation attributable 
genetic and other factors. 

nois): One point has not been cov- 
ered, and that concerns the amount 
moisture the soil and its effect 
the per cent summerwood. you 
can continue the growth through the 
summer, you secure higher per cent 
summerwood and increase the 
specific gravity. If, however, the soil 
moisture falls point where there 
insufficient water, the per cent 
summerwood falls and does specific 
gravity. I'd suggest that soil moisture 
measurements made future stud- 
ies this type. 

Dr. Zobel: Soil moisture not the 
whole story. All trees not change 
from producing springwood sum- 
merwood the same time. Some 
change late spring while others 
not until the fall. Making more water 
available the latter type tree during 
the summer will have little effect. Un- 
der extreme conditions this seems very 
true; for example, California the 
southern pines apparently produce very 
little Satisfactory growth 
conditions end there early and appar- 
ently such conditions prohibit further 
growth reducing the summerwood per 
cent. Excess moisture the south dur- 
ing late summer often results the 
renewed formation 
like tracheids. the study just re- 
ported on, site moistness was one 
the major factors considered. For the 
areas sampled, definite correla- 
tion could found between site 
moistness and specific gravity. any 
trend were present, was for the more 
moist sites produce trees with lower 
specific gravities, effect opposite 
that implied the question. The key 
point feel the individual tree and 
when this tree changes its wood pro- 
duction. Each tree reacts differently 
the same environmental conditions and 
our hope geneticists find those 
trees that act very differently—in the 
direction the product want 
produce. 
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The furniture packaging operation has been revolutionized 


The Furniture Manufacturer’s Viewpoint 


Protection Furniture for 
SAM FREEMAN 


Drexel Furniture Co., Drexel, 


terms materials well processes. Progressive furniture manu- 
facturers now employ packaging protective device, means 
merchandising products, and definite support modern 
furniture production technology. Future outlook for further packag- 


ing developments discussed. 


PROCESS PACKAGING FURNI- 
TURE case goods has undergone 
great change during the past decade. 
few years ago, the packaging func- 
tion consisted largely wrapping 
sheet kraft paper loosely about the 
case and then partially confining the 
very poorly protected case inside 
heavy and cumbersome cage made 
low grade, rough, and often wet 
lumber. 

The typical furniture package used 
the industry general for several 
generations until recent times was 
poorly done job, especially when 
appraised the light the minimum 
standards the mid-century progres- 
sive furniture manufacturer. The great 
improvement packaging has gone 
hand hand with marked improve- 
ment the general excellence case 
goods. might well expected, to- 
day’s finest furniture rides today’s 
finest package. 


Packaging Revolution 


interesting discuss the de- 
velopment furniture packaging with 
This veteran packer describes the pack- 
aging revolution almost totally 
terms vast improvements mate- 
rials, and the replacement cumber- 
some carpentry planned production 
methods the packaging process. 

Instead rough, harsh, often 
gritty, kraft paper wrapped about the 
case and green, wet lumber cage 
overall, progressive case goods manu- 
facturers now employ package which 
lends itself production methods 
its application which consistent 
with good cost practice which 
clean, light weight 
the eye—a package which keeps the 

Session XIII, Packaging, FPRS 
Tenth National Meeting, June 4-7, 1956, 
Asheville, 


The Author: Sam Freeman was General 
Purchasing Agent for the North Carolina 
during World War II, now Purchasing 
Agent for the Drexel Furniture Co. 
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case dry and dust free—a package 
which can depended upon store 
the product the manufacturer’s 
warehouse, transport from the manu- 
facturer the dealer rail truck, 
and serve finally attractive 
wrapper transport the product from 
the dealer’s warehouse the home 
the ultimate consumer. 

Within the past few years, more and 
more furniture and department store 
dealers metropolitan centers have 
come demand package durable 
enough withstand the rigors rail 
and truck travel, and yet simple and 
light enough serve wrapper for 
delivery into the home the urban 
customer. Quick disposal packaging 
materials serious problem cities, 
the dealer extremely interested 
package which may easily removed 
and disposed after delivery. for 
this reason and many others, all 
progressive furniture manufacturers 
now use package described 
the Railway Classification Committee 
better known. 


Description Pressure Pack 

Simply stated, the pressure pack 
wrapper corrugated fiberboard 
least 200 pounds test against break- 
ing strength, over protective pad 
cellulose tissue other padding mate- 
rial wrapped securely around the fin- 
ished surfaces prevent abrasion. 
corrugated fiberboard box very care- 
fully sized that may drawn 
down snugly around the case with 
tolerance approaching zero. wooden 
frame constructed kiln dried, 
dressed, and carefully sized lumber 
used skid rest for the case 
and also provides surface which 
the flap the corrugated 
wrapper nailed. The best packers in- 
upon using corner pads cor- 
rugated board under the and over 
the cellulose pad, although railway 
packaging regulations not require 
such pads. 


packs, the pressure pack carton 
fastened the case. Prior 
the framework the package 
nailed screwed into the back post 
the case with frequent disastrous 
results. was almost impossible 
remove the crating without leaving 
ugly scar chipped place ‘he 
back post. 

The modern package 
weight and strong and 
stand almost ludicrous 
with the clearance pack cumber- 
some lumber crate used until recent 
days. The pack allows for 
interior crating which may break ind 
move about over the surface the 
contents spoil fine finish. con- 
trast, the 2-F package properly done 
virtually abrasion proof because 
the soft, absorbent cellulose pad next 
the finish. 

important note that the 2-F 
package severe test for the finish 
furniture, and only the most dur- 
able finishes will withstand the pres- 
sure pack. Because the contact be- 
tween packaging materials 
finished surface, any finishing material 
other than the most durable top coats 
will print under the weight cases 
stacked one upon the other. Several 
manufacturers have learned their 
dismay that their finish was not dur- 
able enough permit their use this 
modern package, and they have been 
forced improve their finish order 
use the package. short. the 
general level quality furniture 
finish has been improved 
the use pressure pack more and 
more members the furniture in- 
dustry. 


Merchandising Device 


something more than protective de- 
vice, progressive and sales prom ion 
minded manufacturers 
efforts recently convert the 
tion constant improvement the 
durability the package, such 
been added. This innovation 
tough fiberboard carton ned 
manner much like that use! 
tear the top package ‘tes. 
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Fig. tools are needed opening 
pressure pack sealed with 


the insistance progressive 
furniture manufacturers, the corru- 
gated fiberboard box industry has de- 
veloped techniques whereby tough 
piece cellulose tape can fastened 
inside carton, near the bottom, 
permit the slitting the carton 
steady tug the tape. 
short, and again this glaring con- 
trast with the package few years 
ago, child tender years can now 
open well done pressure pack 
case goods package without any tools. 
Anyone who has attempted open 
old fashion package made dry 
lumber, with cement coated nails 
screws, with anything short heavy 
wrecking bar, can appreciate the merits 
this new pack. 

cases where manufacturers em- 
ploy both truck and rail shipment, 
necessary provide materials for 
packing all furniture rail shipment 
unless the manufacturer 
accurately how much his prod- 
uct will truck shipment. Some 
economies can realized predict- 
ing the volume shipments via truck 
and then packing accordingly. 
short, with regulations govern 
truck packaging, definite economies 
can made the cost boxes 


note that the heaviest fiberboard and 
the finest innerpack are protection 
against abusive and rough handling. 
Endless controversy exists among 
case goods manufacturers and carriers, 
both rail and trucking lines, over the 
matter mishandling furniture. 
tempt develop transportation 
package, the cost would abso- 
lutely prohibitive. pack has ever 
been devised offset rough handling 
which furniture subjected, not 
only employees carriers but 
warehouses. Periodically, 
find necessary Drexel refresh 
our own personnel 
our carriers and our 


customers the simple fact that our 
package not proof against abuse. 
Constant attention such details 
probably the only way keep down 
the incidence damage shipments 
through mishandling. 


Aid Finishing 

Another important aspect the 
packaging job which made more 
practical the use pressure 
pack the recently adopted practice 
rubbing and packaging furniture 
order. has been practice long 
standing the furniture industry 
rub and pack furniture comes 
through the production line the 
Finishing Room. Thereafter has 
been either loaded railroad cars 
trucks stacked storage and ware- 
houses. Then, orders were slow 
materializing, packaged goods often 
sat warehouses for many weeks 
even months before being shipped. 
well established conclusion that 
the quality furniture suffers from 
long periods storage packages. 
Furthermore, furniture rushed 
through the process and packaged too 
quickly, careless workmen 
their negligence cartons. 


So, for variety reasons, quality 
manufacturers now store their goods 
unrubbed and unpacked and hold 
that state until orders come in. This 
makes for great improvement the 
rubbing job because aged lacquer rubs 
much better surface than does 
green lacquer. General quality also 
improved virtue the cases being 
stored full view anyone who 
may wish inspect them. Such prac- 
tice would hardly practical under 
old methods packaging. Only the 
pressure pack, which production 
method, can used production 
process necessitated this rub-and- 
ship-to-order method. 


Future Prospects 


What does the future hold the 
way improvements the furniture 
packaging field? safe say that 
the customer will continue insist 
affords the product and 

etter terms decreased weight 
with its affect freight rates. 


Possibly the next significant devel- 
opment furniture packaging will 
pressure pack composed thin 
wrapping tough paper plastic 
over which will sprayed fast 
setting coat foaming plastic 
thickness about one-half inch, more 
less. This coat will afford cushion- 
ing and will keep the product dry and 
free dirt transit. The plastic 
coat could stripped from the case 
its destination and easily disposed of. 
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Fig. 2.—Case goods are skids kiln- 
dried, dressed lumber. The pressure pack 
not fastened the case. 


Certainly, the furniture manufacturer 
looks forward storing packaging 
materials form fluid plastics 
tanks rather than form moun- 
tains boxes and lumber which take 
valuable space warehouses and 
which tend become obsolete. 


Or, could that rumors 
piggy back system truck trailers, 
transported coastwise ocean freight- 
ers from furniture south New Eng- 
land and California will materialize 
the next few years? Such even- 
tuality would probably make today’s 
seeming excellent methods and mate- 
rials obsolete. has been predicted 
that such plan process and will 
materialize within the next two 
three years. 


practical imagine that the 
furniture manufacturer the future 
will ship all his furniture trucks, 
wrapped quilts, such reduction 
cost that the retailer will able 
provide his own reusable packag- 
ing materials for preserving cases 
their warehouses 

Will the rumored plan alli- 
ance among furniture manufacturers 
and several nationwide chains home 
furnishings movers result expert 
transportation unwrapped furniture, 
with minimum with packaging 
material with such cost saving 
eliminate the need for packag- 
ing materials? 

Will the case goods manufacturer 
the future follow the lead many 
the big firms both the case goods 
and the upholstery industry and use 
more company owned trucks? Such 
practice might well result the elim- 
ination the majority the mate- 
rials used today. 

The furniture industry solicits your 
suggestions, both minor and major, 
for implementing the foregoing 
dreams any other improvements 
packaging the furniture industry. 
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Discussion 


Hill (Drexel Furniture 
Corp.): Could you give breakdown 
where the damage furniture 
cartons occurs, i.e., transit, loading 
out, handling receipt, etc. 

Mr. Freeman: No. wish could 
give you that information but the facts 
are not available. 

Weber (Packaging Consult- 
ant): Does the furniture industry 
make use so-called “psychological 
which its very nature gets 
gentle 

Mr. Freeman: have not tried 
such pack, and have never heard 
being used the furniture in- 
dustry. 

Moss Christian (Chicago Mill 
and Lumber Co.): crate will afford 
the opportunity view the contents 


and thereby cut down the concealed 
damage. 

Tom Luddy (National Wooden 
Box Association): The National Safe 
Transit Program offers the shipper the 
opportunity pre-test packages 
which the package subjected the 
potential hazards shipping and 
handling. testing, inherent weak- 
nesses are disclosed 
Thre are many other advantages 
offered participating this pro- 

ram. 

Mr. Weber: sure many our 
audience are familiar with the Safe 
Transit Program. Mr. Freeman, 
doubt but that the easy opening 
package will well received. Does 
moisture condensation within sealed 
cartons constitute problem? 

Mr. Freeman: Yes, some extent. 
The problems with the finish pack- 


Synthetics vs. Nitrocellulose 


WILLIAM BEAVER 
Chief Chemist, Marietta Paint and Color Co., High Point, 


Reviews general composition and uses nitrocellulose lacquers 


and synthetics, low-bake acid catalyzed varnishes. Lists eight factors 
which should considered selecting topcoat for furniture and 
compares lacquers and synthetics with respect these factors. 


Introduction 


OODEN FURNITURE now being 

manufactured and sold rate 
never before equalled approached. 
While much the sales appeal 
furniture lies construction and de- 
sign, equally important part 
played the finish which provides 
color, depth, build, and durability for 
the exposed surfaces. The latter two 
properties are largely dependent the 
type topcoat used the finishing 
system. The two most important top- 
coat materials used the furniture in- 
dustry are nitrocellulose lacquers and 
synthetics. 

Nitrocellulose lacquers are well 
known because their long tenure 
the industry. They have been widely 
used since the advent low viscosity 
nitrocellulose the which 
made possible the formulation the 
so-called high solids lacquers. 

Clear nitrocellulose lacquers contain 
three basic components: nitrocellulose, 
Presented Session XII, Wood Finishing, 


FPRS Tenth National Meeting, June 4-7, 1956, 
Asheville, 


The Author: Beaver received M.S. 
organic chemistry from Georgia Tech, has been 
associated with and wood 
dustry for several years. 


resins, and plasticizers combined 
varying proportions supply the de- 
sired qualities hardness, adhesion, 
volatile materials are dissolved 
solvent system made ketones, es- 
ters, alcohols, and hydrocarbon dilu- 
ents. Most furniture lacquers contain 
from per cent non-volatile 
material weight spraying consist- 
ency, although occasional hot spray 
formulations may contain much 
per cent. 

Lacquers dry the simple physical 
action solvent evaporation. Thus 
the controlling factors with regard 
drying time are the evaporation rate 
the solvent and the solvent release 
the non-volatile constituents. Natu- 
rally the solvent system must care- 
fully balanced assure proper flow, 
freedom from blushing and sagging, 
and good film integrity. 

Synthetics, often referred alkyd- 
urea low-bake acid 
nishes, are not generally well known 
understood lacquers, although 
they have been use for over 
years. the name implies, the pri- 
mary constituents synthetic varnishes 
are alkyd and urea-formaldehyde res- 


aged furniture held storage has 
been attributed some people 
moisture Mr. 
would you care comment? 

Kruger (U. Forest Prod- 
ucts Lab): The Lab has done some 
work the effects condensation 
sealed packages. The work has 
been with metal contents rather than 
wood, however. have not heard 
condensation being problem with 
wood items within sealed 

Anderson (Southern Weigh 
and Inspection Bureau) The railro 
have received some condensation 
age claims but not widespread. 

might help solve the condensat 
problem. 

Mr. Weber: Mr. Hoffman 
that phase his paper. 


ins. Certain modifiers such 
resins may also present. 

glycerol-phthlate esters which provide 
tough, durable coatings but these resins 
alone not dry fast hard enough 
for the furniture trade. Urea- 
formaldehyde resins are hard colorless 
materials possessing rather strong, 
unpleasant odor and are quite brittle 
not modified. Neither 
urea-formaldehyde resins are 
topcoat materials themselves. How- 
ever, when they are combined 
properly cured, satisfactory ind 


rather unique furniture finish 


Alkyd-urea furniture finishes 
similar many ways the 
enamels used the appliance 
However, since baking 
with wooden furniture, acid cat. lyst 
used which effect takes 
part the heat. Through the 
these catalysts, low bakes 
factory cure. 

The curing process synt 
nature and results the 
complex cross linkage whi 
induced heat, oxidation, and 
lytic action. The properly cured ‘lm 
thermosetting and relatively 
ble and, while not hard 
high bake metal finish, acid 


OCTOBER, 


1 
‘ 
‘ 
‘ 
( 
7 
7 
J 
450 


q 
- 
q 


still possess many 
valuable attributes. Most 
from per cent solids 
spraying viscosity. 

Some synthetic varnishes are being 
use’ room temperature air drying 
While these are usually satis- 
certain specific furniture 
finishing systems, the utmost film 
cannot attained without 
the use heat. 

Since the storage life synthetics 
after the addition the 
catalyst, generally recommended 
that this addition made the user 
the time the material put 
sprayed. Most synthetics are stable for 
period weeks after being cata- 
lyzed. However, hot weather this 
stability period substantially shorter 
and not used gelation will eventu- 
ally result. 

selecting topcoat for the highly 
competitive furniture trade, many fac- 
tors must taken into consideration. 
The following are those considered 
most critically prospective user: 


Ease handling; sprayability. 

Fullness and build. 

bility. 

Speed dry; print resistance. 

Color and color retention. 

Ease rubbing and clarity. 

Resistance water, alcohol, and 
solvents. 

Economy. 


attempt made the above 
tabulation weigh these properties 
list them order importance, since 
this will naturally vary according 
manufacturing conditions, the type and 
quality the furniture being finished, 
and the opinion the customer. 
should also recognized that because 
the variety types lacquers and 
synthetics the market, not 
possible make positive statements 
which will hold true every case. 
Instead this discussion will general 
and apply these materials class 
and they are being used the 
majority furniture factories this 
time. The following will compare lac- 
quers and synthetics with respect the 
properties listed above. 


Handling and Sprayability 


was previously mentioned, alkyd- 
urea possess rather strong, 
penetrating odor. Because this, 
for finishing room personnel 
become quickly accustomed syn- 
thetics. However, when ample ventila- 
problem. 


their low intrinsic vis- 
spray somewhat easier 
than quers and for the same reason 
the co 


‘tage usually better. Over- 


spray, fogging, blushing not 
encountered any extent with 
synthetics. 

Patching, recoating, and general re- 
pairing are little more difficult with 
synthetics because done indiscrimi- 
nately, poor intercoat adhesion may re- 
sult recoats due the insolubility 
the cured film. With little experi- 
ence techniques can developed which 
difficulty. 

The addition catalyst the syn- 
thetic varnish usually made just be- 
fore the material sprayed. 
Catalyst normally added the pro- 
portion one gallon drum 
varnish. important that personnel 
trained the systematic and proper 
addition the catalyst. catalyst 
not added the varnish not properly 
agitated during the addition, improper 
curing will result. This, course, can 
have serious effect day’s produc- 
tion. Since catalyst addition 
necessary the case lacquers, they 
can considered more foolproof from 
this standpoint. 


Fullness and Build 


Fullness and build naturally depend 
the amount material applied and 
the non-volatile content this mate- 
rial. is, course, possible build 
film any thickness depending 
the number coats applied. Re- 
ducing this subject more practical 
terms, one coat per cent solids 
urea varnish usually the equivalent 
least two coats lacquer and, 
general, ureas tend have more 
ness even the same film thickness 
accompanied smoother, rubbed 
appearance. 

possible with high solids lac- 
quers, generally the hot spray type, 
approach the build synthetic with 
one coat. However, has been found 
that the most practical high solids 
lacquers for the furniture trade are 
those containing from per 
cent solids. Higher solids lacquers may 
give rise bubbling, poor flow, 
may take longer spray, which can 
tems. addition, compromise 
made when very high solids lacquers 
are used print resistance, color re- 
tention, and durability. However, lac- 
quers over per cent solids are being 
used with good results furniture 
manufacturers many instances. 

some cases where more build 
required than one coat synthetic 
will provide, buildcoat used 
conjunction with the synthetic top- 
coat. This buildcoat may either 
lacquer synthetic but either case 
should used strict accordance 
with the instructions 
order avoid adhesion troubles. 
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Synthetics may also sprayed hot 
which improves build and flow. Like 
lacquers, special formulations syn- 
thetics are required for best hot spray 
results. 


Toughness, Adhesion and 
Durability 


These properties, particularly the 
first two, are greatly dependent the 
foundation coats over which the top- 
coats are applied. The toughest top- 
coat available may unsatisfactory 
used conjunction with poor sealer 
improperly dried color coats. 
class, alkyd urea varnishes produce 
harder finishes than lacquer but the 
same token may exhibit poorer adhe- 
sion over unsuitable undercoats. When 
used properly integrated systems, 
both lacquers and synthetics equal 
quality have toughness and adhesion 
properties the same magnitude 
although lacquers may require longer 
reach maximum hardness than force 
dry synthetics. 

The durability furniture finish 
usually defined the industry its 
ability resist checking and cracking 
over period years. might 
expected, this property depends not 
only the type finish but also 
large degree the type wood 
over which used, whether 
solid veneer, and its moisture 
content. 

For many years the standard com- 
parison durability furniture fin- 
ishes has been the cold check test. 
Because the many 
volved, this test somewhat vague 
and meaningless unless some further 
qualification made the condi- 
tions under which the test conducted. 
spite this, for convenience this 
discussion can say that lacquer 
finish which will withstand over 
standard cold check cycles excellent. 
From the standpoint durability, 
even cycles considered quite sat- 
isfactory most cases since finish 
this quality will usually remain 
good condition for the life the 
furniture. 

not possible refer dura- 
bility synthetic finish terms 
cold check resistance alone, since 
for catalyzed finish other accelerated 
tests must used conjunction with 
the cold check test. actual practice, 
high quality synthetic will compare 
favorably with high quality lacquer 
system with regard durability, 
assuming that substrate, film thickness, 
and the treatment which the finish 
subjected are equal. 

Since lacquers dry evaporation, 
they are normally considered faster 
drying finish than synthetics. However, 
conveyorized systems with force 
drying facilities, there little 
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ence the drying time the two 
materials since synthetic will dry 
11/4 hours 130° and after 
cooling may rubbed 
without danger printing. many 
instances difficult for lacquer 
meet this schedule, especially when 
several coats have been applied. 

the final analysis, depends en- 
tirely the equipment 
which may considered the 
faster drying topcoat. When adequate 
heat available, synthetics have the 
edge; air drying systems, lacquers 
are superior. The drying times men- 
tioned above are minimum satisfactory 
drying schedules. However, for maxi- 
mum resistance shrinkage and print- 
ing with either lacquer synthetics, 
overnight drying period with heat 
recommended. 

Because they are thermosetting, syn- 
thetics not tend soften and print 
under conditions heat and pressure 
lacquers occasionally do, especially 
warm weather. Printing therefore 
seldom encountered with synthetics ex- 
cept when they are improperly cured. 


Color and Color Retention 


Pale color and good color retention 
are necessary qualifications which 
finishing system must possess 
used much the light-colored 
furniture currently popular. 

the proper selection resins, 
plasticizers, and stabilizers, nitrocellu- 
lose lacquers can formulated which 
are satisfactory for use 
any application calling for water 
white finish. However, under the in- 
fluence prolonged sunlight heat, 
nitrocellulose itself will decompose 
some extent. Some yellowing can 
expected from even the best water 
white nitrocellulose lacquer condi- 
tions are severe enough. 

For the ultimate color retention, 
synthetics can formulated which are 
somewhat superior 
lacquers. This true because urea- 
alkyd combinations may selected 
which are essentially heat and light 
stable. 

important that water-white 
finish well integrated. Care must 
taken the selection washcoats, 
sealers, buildcoats, and other compo- 
nents the system sure they will 
not contribute the yellowing the 
finish. The old adage that chain 
only strong its weakest link 
quite applicable furniture finishes. 
This applies not only color reten- 
tion but also adhesion, durability, 
dry, and the other properties under 
discussion. 


Ease Rubbing and Clarity 


Regardless the topcoat used, 
not possible achieve high quality 
rub job without putting considerable 
amount effort into it. true, 
however, that certain finishes lend 
themselves rubbing more easily than 
others. class, lacquers are con- 
sidered most standards rub easier 
and with less effort than synthetics. 
They also are superior clarity. Syn- 
thetics, being thermosetting, not 
soften and flow the surface the 
film under the heat induced the 
friction the rubbing operation. 
this surface flow which gives lacquer 
gloss and clarity not easily obtain- 
able with synthetics. spite this, 
synthetics can rubbed and polished 
high gloss and unless compared 
directly with lacquer this lack 
clarity not particularly evident. 


Resistance Water, Alcohol, 
and Solvents 


Lacquers and synthetics are about 
the same their resistance water 
and alcohol. High quality products are 
not seriously affected except 
stances severe exposure. water 
resistance, good lacquer may 
thetic although both usually recover 
satisfactorily from exposure water 
and moisture encountered normal 
usage. 

resistance solvents, synthetics 
have gained 
since their introduction the furni- 
ture market. The solvents referred 
are lacquer solvents such 
and esters which, course, will attack 
and dissolve lacquer 
coating. For this reason synthetics have 
sales appeal the field hotel and 
hospital furniture where serious dam- 
age results from contact with these 
solvents. might also mentioned 
that because their lack thermo- 
plasticity, synthetics are indicated for 
use conjunction with alumnium 
laminated plywood for burn and sol- 
vent finishes which approach plastics. 


Economy 


Cost considerations are prime 
importance any furniture manufac- 
presentation this nature say defi- 
nitely that one finish less expensive 
use than another. cost per 
gallon basis, synthetics may slightly 
higher than lacquers. However, be- 
cause the higher solids content 
synthetics and their greater coverage, 
less expensive apply coating 


synthetic than coating lacquer 
the same dry film thickness. Against 
this must balanced the cost force 
drying equipment and any other in- 
convenience which might arise through 
the use synthetic varnish. 


Summary 


attempt has been made 
describe nitrocellulose lacquers 
synthetics and compare the 
teristics each which are pertinent 
not the purpose this 
single out either superior 
the other since obvious 
both have desirable 
qualities. 

summarizing synthetics are 
firmly established the industry ind 
doubt will become more 
they become more familiar. hey 
possess many outstanding 
solvent resistance which have 
their sales appeal recent years. 

addition, most furniture 
facturers equipped with conveyor:zed 
force dry systems find 
show economic advantages over 
lacquer. 


Lacquers, the other hand, are 
more familiar because their wide- 
spread use and their simplicity are 
generally considered 
and adaptable the average finishing 
system. 


Discussion 


Geoghegan (E. duPont 
Co.): Have you tried masking the 
odor 

Mr. Beaver: Yes, but the odor 
still quite pungent. mostly case 
becoming accustomed the odor 
and having ample ventilation. 


Box (Box Planing Mil! and 
Store Fixture Co.): advisable 

Mr. Beaver: Yes. This common 
practice. However, the lacquer build 
coat must properly 
Caution must used 
heavy coats. 

Co.): Would you elaborate the 
air drying time synthetics? 

Mr. Beaver: This depends 
the amount catalyst used 
room temperature. However, best 
over night dry normally 
for best results. 
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Swelling Paint Films Water 
Effects Temperature During Soaking 


and Film Formation, and Repeated 


Soaking and Drying 


BROWNE 


Chemist, Forest Products Forest Service, Department Agriculture 


Tests showed that free films most linseed oil paints, both 
artificially weathered and unweathered, absorb more water, swell 
more, and lose more soluble material the temperature the 
water which they are soaked increases. Higher temperature during 
formation films reduces absorption water and swelling un- 
weathered films. Coatings paints glass continue absorb 
water, swell, and lose soluble material when subjected many 
cycles soaking followed re-drying. 


Materials and Procedure 


IVE SINGLE-PIGMENT PAINTS made 
unbodied linseed oil pig- 
ment volume 0.30 were used the 
tests. The five pigments were basic 
carbonate white lead, antimony oxide, 
titanium dioxide, zinc oxide, 
and magnesium silicate. these, the 
first two make paints that are low and 
the last three make paints that are 
Antimony oxide was chosen for one 
the paints because seems have 
unusual properties. The other four pig- 
ments are widely used commercial 
paints. 


The experimental procedures and 
methods calculating results were the 
same those described previous 
make unweathered free 
films, the paints were spread 
gummed paper doctor blade and 
suction plate. For 
fi. the paints were spread tin- 
plate doctor blade 
plate, exposed artificial weathering 
for days, and then stripped from 
the tinplate amalgamation. Coat- 
ings glass were spread doctor 
blade. all cases, the films were 


Maintained Madison, Wis., coopera- 
tion with the University Wisconsin. 
Browne, 1955. Swelling paint films 
water, Effects different pigments. For. 


vehicles. For. Prod. Jour. (4):152-9. 


The Browne received Chem. 
degree Cornell U., Ph. colloid 
from Wisconsin, joined the 


Forest Lab staff 1918, helped de- 
velop glues for wood airplanes World 

Fellow Wisconsin. Since 1929, Dr. Browne 
has ed: the General and Physical Chemistry 
section Chemical Abstracts. 


when dry. 

After the paints were spread, they 
were allowed harden and form 
daylight from glass windows that 
face north. Unweathered films were 
days old when the soaking tests 
began. Weathered films were days 
old when placed the weatherometer 
for days, and were days old 
when the soaking tests began. 


For films formed low tempera- 
ture, the freshly spread paints were 
placed cold room 36° and 
per cent relative humidity, where 
they remained subdued 
light for three days. the end that 
time, the white lead and zinc oxide 
paints were thoroughly hardened, the 
titanium dioxide and magnesium sili- 
cate paints were hardened the sur- 
face but still soft underneath, and the 
antimony oxide paint was still wet. 

All the specimens were then 
moved the laboratory 70° 80° 
F., where all paints 
oughly hardened the fifth day. For 
films formed high temperature, the 
freshly spread paints were placed 
incubator 160° and per 
cent relative humidity, where they re- 
mained subdued artificial light for 
three days. They were then moved 
the laboratory 70° 80° When 
formed 36° and one formed 
160° were stripped, cut into films, 
and started the soaking test. Other 
sets coatings were placed the 
weatherometer for days, then 
stripped, cut into films, and subjected 
soaking when days old. 
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For soaking tests, free films coat- 
ings glass were submerged dis- 
tilled water crystallizing dishes and 
held usually 70° water 
thermostat for three days. Exceptions 
were free films for soaking 32° F., 
for which the submerged films were 
placed refrigerator for three days; 
free films for soaking 119° F., for 
which the submerged films were placed 
incubator for three days; and 
coatings glass, for which the speci- 
mens were immersed water 
large glass dish the temperature 
prevailing the laboratory (70° 
80° F.). 


Temperature Soaking Water 


The first paper this series* re- 
ported the effect temperature the 
soaking water absorption, areal 
swelling, and solubility unweath- 
ered free films two kinds lin- 
seed oil paint. Since the effect proved 
large, was desired extend the ob- 
servations more paints, include 
volumetric swelling, and study 
weathered well unweathered 
films. 

Results the new tests tempera- 
ture soaking water are reported 
Table 

All films, except those antimony 
oxide paint and weathered magnesium 
silicate paint, absorbed 
water when soaked 33° and much 
more water when soaked 119° than 
they did when soaked 70° Ab- 
sorption 119° was from 1.9 8.4 
times the absorption 33°. For 
example, unweathered titanium diox- 
ide films absorbed 6.1 per cent 
water 33°, 26.5 per cent 70°, 
and 51.3 per cent 119° 

the other hand, the films 
antimony oxide paint and weath- 
ered magnesium silicate paint were 
relatively insensitive changes 
temperature the soaking water. 
Absorption unweathered antimony 


*Browne, 1953. The absorption 
water, swelling, and solubility of free films of 
paint. Jour. FPRS. 
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Table 1.—EFFECT TEMPERATURE SOAKING WATER THE BEHAVIOR FREE FILMS UNWEATHERED 
AND WEATHERED LINSEED OIL PAINTS PIGMENT VOLUME 0.30 


Pigment in linseed oil, :Weight loss:Temperature: Density of film : Initial :Absorp-: : Redried :Loss in weight 
pigment volume 0.30 -4 while :of soaking : ---------------------- : thickness: tion of: ------------------------ refficiency,: ----------------------:while soaking 
(density of nonvolatile) :weathering,: water :Swollen:Redried: of film, : water,: In :In area:In thick-: (av), Vo a 
: : :volume: (AQ), : ness 


FILMS BEFORE WEATHERING 


Basic carbonate white lead: 
(2.70) 


@ 
S33 

aw 
6 


Fore 


no nnn woo 


6 
www 


Antimony oxide 
(2.38) 


WHO 


& 
Wwrw COD WAD ONWO 


nnn 
yuv 
eee 


Oo yuv 


Rutile titanium dioxide 
(1.91) 


oo 
nnn 
Bb 

OND 


Zine oxide 


(2.33) 


FAN 


nnn 


@ 
w 
nnn 
© 


AAQ re 


w 


Magnesium silicate 
(1.51) 


COND 
‘ 


AON orr oon 


ARH 
SER 
SSS 
FUN 


oun 


Pree 
ss 
> 
ces 
Rr 


Basic carbonate white lead: 
(2.70) : 


w 
Nw 
Ow 
orr 
NA CON NOW 
DOH Wo 


Antimony oxide 
(2.38) 


nme 


Oo eyes 
Vir & 

www 


vw 


WHH 
@ 
ww 


. 
w 


Rutile titanium dioxide 


ee 
NFo NOrF FADD Now 
ee 


nr 


woe 


+ 


ow wow wo 


Zinc oxide 
(2.33) 


NAM WWW 
NNNM NNN Www 
ry 


WEA ONF 


MOU COON UAW 


www 


ANF NO 
NN 
Fun www 

ee 
Aw 
Saw Fwn 
: 
wn 
wou NF rrr 


or 


Magnesium ‘silicate 
(1.91) 


++ 

arr 


ore 
| 


Www www www 


AAA 
DAO 
res 
» 
won 
won 


oxide films was 2.3 per cent 33° 
and 70°, and 2.8 per cent 119°; 
absorption weathered antimony 
oxide films was 2.9 per cent 33° 
and 70°, and 3.7 per cent 119°. 
Unweathered magnesium silicate films 
absorbed 11.3, 39.7, and 70.1 per cent 
water 33°, 70°, and 119° 
respectively, whereas the correspond- 
ing weathered films absorbed only 
7.8, 10.4, and 9.7 per cent the 
same respective temperatures. The rea- 
son for such wide variation sensi- 
tivity films changes tempera- 
ture the soaking water not yet 
evident. 


The density all films except some 
those antimony oxide paint de- 
creased soaking approximately 
proportion the amount water 
absorbed. Thus the decrease density 
was greater the higher soaking- 
water temperature. The apparent ex- 
ception antimony oxide films 
attributable the fact that the loss 
soluble material exceeded the absorp- 
tion water those films that failed 
diminish density. 

When the soaked films were re- 
dried, they all regained exceeded 
their density before soaking except the 
weathered white lead film soaked 
70° and the weathered and unweath- 
ered zinc oxide films soaked 119° 
The exceptions were films for 


454 


which low swelling and low 

residual even expansion 

volume after redrying indicated the 

porosity within the 
Ims. 


all temperatures soaking 
water, the volumetric swelling the 
films paralled the absorption water. 
Thus, swelling was much greater 
119° and less 33° than 70° F., 
except for the unweathered and weath- 
ered films antimony oxide paint 
and weathered films magnesium 
silicite paint already noted the dis- 
cussion absorption. Departure from 
exact parallelism between volumetric 
swelling and absorption indicated 
the swelling efficiency. 


Among unweathered films, swelling 
efficiency was distinctly higher 33° 
and lower 119° than 70° F., 
except for zinc oxide films, for which 
the swelling efficiency was lowest 
119° but was nearly the same 33° 


Swelling efficiency the swelling volume 
water volume. For unweathered films pig- 
mented below their critical pigment volume, 
the swelling efficiency usually 100 per cent 
slightly greater. Swelling efficiency less than 
100 per cent generally means that the film 
porous enough hold some water that causes 
swelling. 


soluble ingredients when films are 
soaked water usually causes proportional 
loss volume when the films are dried again. 
But the films become porous increase 
porosity when redried, the residual shrinkage 
than the loss soluble ingredients 
would indicate there may even 
creased volume after redrying. 


and 70°. The efficiency was less than 
100 per cent for zinc oxide films 
dioxide film 119°, but was 100 per 
cent more for all other unweathered 
films. Among weathered films, the 
swelling efficiency was less than 100 
per cent for all films except white lead 
33° and titanium dioxide and mag- 
nesium silicate 70° There 
consistent relation between 
swelling efficiency and temperature 
soaking water for the weathered 

When they were redried, al! un- 
weathered films and all weathered 
films except that zinc oxide soaked 
119° shrank less than the 
volume before soaking, because 
loss soluble material. The loss 
volume was almost 
tional the solubility for films any 
one paint the three 
provided that the swelling efficiency 
gave evidence development 
porosity the films. 

The slope the graph loss 
volume solubility was the 
same for unweathered films 
mony oxide and 
cate paint, but was somewhat for 
unweathered films white lead 
which suggests that the soluble 
rial from white lead films diff 
density from the soluble materia! 
antimony oxide and sili- 
cate films. When one more the 
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p.gent in linseed oil, :Temperature:Weight loss: 


igment volume 0.30 : at which : while 


(-cnsity of nonvolatile) :paint dried: weathering,: Dry 


Table 2.—EFFECT TEMPERATURE DURING DRYING LINSEED OIL PAINTS PIGMENT VOLUME 0.30 THE BEHAVIOR 
FREE FILMS THE UNWEATHERED AND WEATHERED PAINTS WHEN SOAKED WATER 


: Initial :Absorp-: 


Density of film Swelling : Swelling Redried :Loss in weight 
: thickness: tion of: ------------------------:efficiency, : ----------------------:while soaking, 
: Soaked :Redried:of film, :water, :. In :In area:In thick-: (AV)s Vo :Volume: Area :Thick- : So/Vy 
tin water: : : A/V, :volume: (4Q,) : ness : GQ)p : ness 


garbonate white lead: 
(2.70) 
3 160 
Art sony oxide 3 36 
(2.38) 3 75 
160 
titanium dioxide : 36 
(1.91) 15 
160 
Zinc oxide 3 36 
(2.33) 
160 
Magnesium silicate 3 36 
160 
Basic carbonate white lead: 36 12.6 
(2.70) 
: 160 10.2 
Antimony oxide 8 36 32.5 
(2.38) 30.4 
3 160 19.0 
Rutile titanium dioxide : 36 20.3 
(1.91) 24.7 
$ 160 10.7 
Zine oxide 3 36 10.9 : 
(2.33) 
160 7.6 
Magnesium silicate : 36 32.8 : 
$ 160 27.7 


films any one paint became porous 
when was redried, the relation be- 
tween loss volume 
was longer linear, was 
expected. 

The changes area and thickness 
films during soaking and redrying 
were related the changes volume 
much the same manner that was 
observed previous studies. 

All films, without exception, yielded 
less soluble material the soaking 
water 33° and more soluble mate- 
rial 119° than 70° The tem- 
perature coefficient solubility was 
therefore positive all cases. For the 
unweathered films, 
ranged from 0.051 0.087, and for 
the weathered films ranged from 
0.015 0.045 gram per cubic centi- 
meter film for each degree tem- 
perature, 


Temperature During Formation 
Films 


experience with house 
paint has long indicated that paint 
are affected adversely low 
and high humidity dur- 
ing the period hardening after the 
paint has been spread and that, con- 
coatings may improved 
the takes place tempera- 
tures somewhat higher than usual. 

temperature during film for- 
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Mils :Percent: Per- :Percent: Percent : 


FILMS BEFORE WEATHERING 


mation affects the subsequent behavior 
the films when they are soaked and 
redried. 

Results the tests with films 
formed different temperatures are 
reported Table 

The absorption water un- 
weathered films was always greater for 
films formed 36° and less for films 
formed 160° than for films the 
same composition formed 75° 
For antimony oxide films, which did 
not harden during the three days 
the lowest temperature, the differ- 
ences were slight and the absorption 
was small all three temperatures. 

All other unweathered films ab- 
sorbed much less water when formed 
160° than 75°, and usually ab- 
sorbed much more when formed 
36° than 75°. Thus, zinc oxide 
films absorbed 85.3, 67.5, and 10.3 
per cent water when formed 
36°, 75°, and 160° F., respectively. 
film formed high temperature 
absorbed more than 10.3 per cent 
water. After the films had been weath- 
ered, however, the absorption fell 
approximately the level the un- 
weathered films formed 160° ex- 
cept for the zinc oxide paint, for 
which weathered films formed 36° 
and 75° still absorbed more than 
twice much water the film 
formed 160° Thus, formation 
films (other than those zinc oxide) 
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2.70 ; 2.90 : 3.8 10.5 : 10.9 2.6 
2.7% 2.92 3: 3.9 Te 2.7 
2.91 : 2.98 : 3.8 : 3.6 : 3. 6 
: 2.55 : 2.60 ; 3.9 : 26 : 2.7 1.9 
: 255 3:20 : 3.9 &S 2.7 
: 1.83 : 2.09 : 4&3 : 26.5 : 29.4: 12.7 i 
1.80 2.48 4.2); 85.3 : 18.1 
1.89 : 2.49 3.8 +: 67.5 +: 6.5: 21.0 
2.44 : 2.59 3.6 +: 10.3 : 10.2: 4.6 
: 1.47 : 1.67 > 39.7 : 40.2: 
FILMS AFTER WEATHERING 
2.86 +: 2.91 36 s =: 14 
2.81 : 2.86 3s 1.6 
2.87 : 2.91 3.2 @26 &0 
2.23 : 2.30 3.4 SoZ Hed 
2.22 : 2.32 3.6 7.6 3: 7.9: 35 
2.24 : 2.30 38 BS 2.6 
2.30 : 2.59 3-7 : 2.0 : 25.0: 5.6 : 1 
2.20 : 2.56 3.7 3:30 2S 2: 2 
1.76 : 1.8% 3-5 3:10.68 : 10.8: 1.3 : 
1.848 : 1.90 3.0 : 60 : 65: 2&8 : 


Fou NFo 


4 
1 
1 
2 


Percent : Per- :Percent:Percent: Gm. per 


104 -2.6 -0.3 : 3.5 
104 “2.1 3 3.6 
3 ne2 2 : -1.6 3.2 
109 -3.2 -.7 3: -2.6 3.5 
102 2: -3.0 : 42.0 -4.9 : 2.8 
100 : -2.1 -.6 : 1.5 : 2.7 
9 : : -9.6 : 6.3 
99 -3.2 : -7.8 5.5 
9 sells #2 1.9 
100 -3.3.: : -7.8 : 3.9 
101 -3.6 : 42.4 : -6.1 : 3.6 
9 291.9: +2 “1.9 : 2.9 
96 -5: 0 
lu : ell 3: O 1.2 
104 -1.3 -.8 ; -.8 1.1 
105 ell: -1.3 3: O 9 
85 44.2 : -4.0 : 1.5 
143 : -2.3 +1 -2.6 : 1.7 
104 #9 3: -2.0 ¢ 2.1 


160° seems have much the same 
effect absorption weathering. 

Formation films 160° 
caused distinctly greater increase 
density over that the nonvolatile 
components the paint than occurred 
during formation lower tempera- 
tures, but films formed 75° were 
little any greater density than 
those formed 36°. Weathering al- 
ways caused further increase den- 
sity which the advantage films 
formed the highest temperature over 
those formed the fower tempera- 
tures was retained all paints except 
titanium dioxide. 

Loss weight films during 
weathering was always less, usually 
markedly less, for films formed 
160° than for those formed 75° 
36° The density the films dimin- 
ished approximately proportion 
the amount water absorbed, but 
was regained exceeded when the 
films were redried, except for weath- 
ered films white lead and the film 
zinc oxide formed 160° The 
exceptional films all had low swelling 
efficiencies that were indicative 
porosity. 

For unweathered films, 
umetric swelling was nearly equal 
the absorption water; that is, the 
swelling efficiency was nearly 100 per 
cent. The greater deviations from 100 
per cent the antimony oxide films 
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: MU ce. $ : cent : : cent 100 cc. 
2.87 
2.95 2.9 
2.56 8 
2.55 
2.60 
4 2.05 5.3 
2.06 
2.16 
2.46 
2.46 
2.58 
1.67 9.0 
1.64 3.2 
1.71 
LLL LLL LLL LLL 
q 
ti- 


cannot considered exceptions be- 
cause absorption and swelling were 
too low for accurate calculation 
efficiency. For weathered films 
white lead and zinc oxide, the 
swelling efficiency was 
than 100 per cent, but for films 
titanium dioxide and magnesium 
silicate remained somewhat more 
than 100 per cent. The temperature 
which films are formed therefore seems 
have little effect swelling 
efficiency. Similarly, the temperature 
which films are formed does not 
appear alter significantly the usual 
pattern behavior with respect 
shrinkage and distribution the 
volumetric changes between area and 
thickness. 

The solubility during soaking was 
about the same for unweathered films 
formed 36° for those formed 
75°, but was always somewhat less 
for those formed 160° Among 
weathered films, 
for films formed 160° was found 
the cases white lead, titanium 
dioxide, and zinc oxide paints, but 
not those antimony oxide and 
magnesium silicate paints. 


Repeated Soaking and Drying 
Bound Films 


Paint coatings bound 
swelling substrate such glass cannot 
swell shrink length width and 
must accomplish practically all their 
volumetric changes change 
thickness alone. was 
that such constraint reduces 
the absorption and swelling bound 
coatings about four-fifths the 
changes corresponding free films. 
Presumably the constraint develops 
greater internal stresses within bound 
coatings than within free films. 
seemed desirable learn whether re- 
peated reversal the internal stresses 
tends disrupt the 
coatings with consequent increase 
porosity. 

was also interest learn 
whether all soluble material leached 
from coatings during the first few 
were more suitable for 
than free films, both because the 
greater internal stresses 
free films often curl too much be- 
come too fragile for repeated soaking 
tests. 

Results the tests repeated 
soaking and redrying coatings 
glass are reported Table All 
specimens were subjected cycles 
soaking distilled water for three 
days, followed drying for two 
five days. Complete sets weighings 
and measurements were made during 


See footnote 
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each the first five cycles, during the 
tenth cycle, and during the fifteenth 
cycle. Data for the third and fourth 
cycles are omitted from Table be- 
cause they follow closely the trends 
from the second the fifth cycle. 
There was, course, lapse about 
days from the beginning the 
first the end the fifteenth cycle. 
The last two columns Table re- 
cord the cumulative overall changes 
volume and weight the coatings 
from the beginning the first the 
end the fifteenth cycle. 


The density 10-day-old coatings 
was always reasonably close that 
10-day-old free films the same 
paints Table During the soaking 
tests with unweathered coatings, the 
density usually increased 
material was lost from the coatings. 
The unweathered zinc oxide films, 
however, gained density during the 
first cycles, after which their density 
decreased and their swelling efficiency 
gave evidence marked increase 
porosity. 

Weathered coatings either decreased 
density appreciably (zinc oxide), 
decreased slightly (white lead, mag- 
nesium silicate), remained unchanged 
(titanium dioxide), increased very 
slightly (antimony oxide) during the 
cycles. 

The change density depended 
the extent which the loss soluble 
material was offset gain volume 
the development porosity. The 
density always decreased for both un- 
weathered and weathered coatings 
when they were soaked, and was 
regained exceeded when they were 
redried unless the coating failed 
shrink much its combined loss 
volume water and soluble mate- 
rial. 

Among the unweathered coatings, 
the absorption water white lead 
and antimony oxide remained 
nearly the same low levels 
absorption magnesium silicate 
nearly the same high level throughout 
the cycles soaking and redrying. 
The absorption coatings zinc 
oxide titanium dioxide, however, 
was significantly greater the first 
the first and second cycles than 
subsequent cycles, but leveled off 
relatively constant absorption for the 
later cycles, which for the zinc oxide 
coating least was still high. Weath- 
ered coatings all paints changed 
very little absorption during the 
cycles. 

The swelling efficiency both un- 
weathered and weathered zinc oxide 
coatings showed the expected down- 
ward trend from the first the fif- 
teenth cycle soaking and redrying. 
This, together with the downward 
trend density and the slight cumu- 


lative shrinkage expansion 
volume after redrying, clearly reveals 
increasing porosity the coatings 
during the progress the cycles. 

Weathered coatings white 
and perhaps antimony oxide showed 
similar downward trend swellin 
efficiency, but the unweathered coat- 
ings did not. Likewise, 
coatings titanium dioxide and 
magnesium silicate fell below 100 per 
cent efficiency the fifteenth cycle, 
although they were still above 100 per 
cent the tenth cycle. The 
ered coatings titanium dioxide ind 
magnesium silicate remained ove 
100 per cent efficiency through th. 
cycles. 


The evidence indicates, 
that zinc oxide coatings, even ore 
weathering, tend become ste. lily 
more porous with each cycle 
ing and drying, and that weath red 
coatings most paints also 
porous the cycles are repeated ten 
enough. 

soluble material the first cyci 
soaking than any later cycle. ver- 
theless, there was always further 
each additional cycle that 
nearly constant amount after the 
all the soluble material were 
the 10-day-old coatings the 
first soaking, there should sicady 
decrease solubility from cycle 
cycle until all soluble material was re- 
moved. may concluded, there- 
fore, that solubilization goes con- 
tinually the unweathered coatings 
result advancing age hydrol- 
ysis while contact with water. 

Weathered coatings 
films the first soaking 
From the second through the tenth 
cycles, the solubility weathered 
coatings was approximately the same 
that the corresponding unweath- 
ered coatings, but the 
cycle, the solubility weathered coat- 
ings fell 0.3 gram per 100 
cubic centimeters coating. 
repetitions the cycles would 
could extracted, but the pers: 
cycles indicates that con- 
tinues for some time 
the soluble matter present the 
first cycle has been extracted. 

The last two columns 
show that all unweathered 
suffered cumulative loss ‘ume 
and loss weight during the 
soaking and drying. Except the 
zinc oxide coatings, the loss 
was only slightly less than the 
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weight, would expected the 
volume was due entirely loss 
soluble material density only 
greater than For the four 
paints other than zinc oxide, the den- 
sity the soluble material indicated 
‘he ratio weight loss volume 
loss was between 1.07 and 1.21 that 
is, did not exceed the density 
films 10-day-old unpig- 
linseed oil. Such concordance 
and volume losses, together 
swelling efficiencies generally 
above and seldom far below 100 per 
indicates that the coatings the 
fou: paints were able swell and 
shrink repeatedly without serious im- 
pairment their internal structure. 
coatings zinc oxide, 
however, lost only 1.6 per cent 
volume for weight loss 10.8 
grams per 100 cubic centimeters. The 
ratio weight loss volume loss was 


6.7, more than times the density 
the paint coating when days 
old. Since zinc oxide paints yield sig- 
nificant quantities zinc salts the 
soaking water, the density the 
soluble products from such paints 
probably higher than that from most 
other paints, but must far short 
6.7. Thus, the high ratio weight 
loss volume loss the zinc oxide 
coatings confirms the development 
porosity indicated low swelling effi- 
ciency. 

Since the swelling efficiency was 
per cent the first cycle, when the 
loss soluble material was 4.8 grams 
per 100 cubic centimeters, and fell off 
strikingly subsequent cycles, when 
the solubility remained fairly constant 
0.4 0.6 gram per 100 cubic 
centimeters, seems reasonable 
conclude that the stresses 
peated swelling and shrinking im- 


paired the internal structure the 
zinc oxide coatings and was least 
partly responsible for the development 
porosity. 

Among weathered coatings, those 
white lead and zinc oxide gained 
slightly volume the end the 
fifteenth cycle. Coatings the other 
three paints lost volume, but the loss 
was much less than that the corres- 
ponding unweathered coatings, and 
the ratio weight loss volume loss 
was 2.0 3.1. the fifteenth cycle, 
the swelling efficiency weathered 
coatings was always less than 100 per 
cent. seems, then, that the internal 
structure all the weathered coat- 
ings was damaged manner caus- 
ing porosity repeated swelling and 
shrinking. 

All test specimens white lead, 
antimony oxide, and titanium dioxide 
coatings remained firmly adherent 


Table 3.—REPEATED SOAKING AND REDRYING COATINGS LINSEED OIL PAINTS 
VOLUME 0.30 GLASS BEFORE AND AFTER WEATHERING 


Pigment in linseed oil, :Number of cycles:Weight loss: Density of coating :Initial :Absorp-:Swelling: Swelling :Redried:Loss in weight: Total change, 
pigment volume 0,30 


: of soaking in While : thick-.:tion of: in :efficiency,:volume,: while soaking,: first to fif- 
i Gm. per : Mile :Percent:Percent Percent :Percent: Gm. per :Percent:Ga. per 
100 cc : $ 00 cc. 2100 cc. 
q (2.70) : 2 2.82 : 2.92 3.6 5.0 : 6.1 122 : -1.5 5 : : 
| (2.38) 2 2.50 : 2.57 3-7 : 2.6 3.5 135 -1.7 1.0 : 
5 2.53 2.57 37 : BS 1.8 86 +1 4 “6.1: -7.4 
15 2.55 +: 2.61 3.6 3.3 no -.8 6 
7 Rutile titanium dioxide 1.90 : 2,09 20.3 98 2 -2.9 3.5 : 
(1.91) 2 1.92 : 2.12 3.8 : 20.7 2.2 102 1.1 
5 2.00 : 2,14 3.6 +: 13.8 : 96 -1 : -10.4 : -l1.1 
15 2.04 : 2.18 12.9 101 -.6 
q Zine oxide 1 1.96 : 2.49 3.8 +: 57.8 55.6 96 -3.2 : 4.8 
7 10 2.15 : 2.41 : 3.8 =: 29.8 25.8 87 el.l : 4 : 
1 15 2.18 : 2.39 : 3.8 : 29.6 22.9 Tl “1.3: 6 
(1.51) 2 36 3: 27.5 3 104 : 1.0 
q 5 170 : 2S 9 -.7 1.0 : -10.3 : -12.1 
q 10 1.54 :1.72 : 3.6 31.3 : 31.8 ¢ 102 “1.4: at 3 3 
15 1.56 31.73 3:3 : 31.0 101 3: 
) : COATINGS AFTER WEATHERING 
5 q Basic carbonate white lead: 1 1.4 : 3.10 2.98 : 3.03 : 3.3 5-5-3: 6.0 : 109 2 42.4 6 
t Antimony oxide 1 31.2 242 + + BI 36 8 : 0 1.2 : 
5 2.98: 2.91 : 2.96 : 2.9 : 4&0 : 3.3 3: 82 2 +2 1.0 
5 15 2.98: 2.95 : 3.01 29 35 2.9 3: 83 -1.0 ol : 
5 BIB RL 2 2 #2 3 8 “1.4: -2.8 
10 2.33: 2.18 : 2.33 3.2 : 1.7 : 12.8 106 8 ol 
15 2.32: 2.22 : 239 : 32 3 12 : 1.0 : -.8 
: 10 2.4 3% 2.0 : 98 2 46 +2 
: 22.56: 2.33 2.56 : 3.5 :19.4 18.2 : 3 3 FY 
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the glass and free blisters 
throughout the cycles testing. 
Half these coatings had already 
withstood the preliminary weather- 
ing. Unweathered coatings zinc 
oxide developed few small blisters 
the first soaking test, when the solu- 
bility was 4.8 grams per 100 cubic 
centimeters. The blisters disappeared 
when the coatings were redried and 
did not appear subsequent soakings, 
when the solubility never exceeded 
0.7 gram. Weathered zinc oxide coat- 
ings developed blisters any time. 


Both weathered and unweathered 
coatings silicate became 
the tenth cycle. The blis- 
‘ers disappeared when the films were 
redried but they appeared again 
each subsequent cycle. 
were somewhat larger the weath- 
ered than the unweathered test 
specimens. Unweathered coatings 
zinc oxide and magnesium silicate 
began come loose along the edges 
the test specimens the end 
the fifth cycle. The loosened area 
increased during subsequent cycles but 
had not progressed beyond 
cent the total area contact 

etween coating and glass the end 

the fifteenth cycle. The defects 
blistering and loosening coatings 
were confined the paints with the 
greatest degree swelling. 


Conclusions 


Most paint films, both before and 
after weathering, absorb more water 
and swell more when soaked warm 
water (119° F.) and absorb and swell 
less when soaked water 
(33° F.) than when soaked water 
70° Films antimony oxide 
paint are exceptions the rule be- 
cause they take little more water 
and swell little more 119° than 
the lower temperatures. 


The quantity soluble material 
extracted from films any one kind 
paint nearly proportional the 
temperature the soaking water, 
least for the unweathered films. The 
temperature coefficient 
for unweathered films ranges from 
0.051 0.087 gram per cubic centi- 
meter film for each degree tem- 
perature Fahrenheit. Moreover, when 
films that give evidence 
rosity the volumetric 
shrinkage beyond the volume before 
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soaking almost directly propor- 
tional the solubility the different 
temperatures. 


The slope the graph relating loss 
nearly the same for unweathered films 
chemically inert pigments (anti- 
mony oxide and magnesium silicate) 
but slightly less for unweathered 
white lead films. 70° F., the ratio 
solubility loss volume indi- 
cates that the soluble material from 
white lead films has density 1.2 
and the soluble material 
mony oxide magnesium silicate 
film has density 1.1. 


The temperature prevailing during 
the formation paint coatings (first 
three days after spreading) greatly 
affects the absorption water and 
swelling free films cut from the 
unweathered coatings most paints. 
high temperature formation 
(160° F.) paints that are high 
absorption and swelling when formed 


None the paints tested absorbs 
more than 10.2 per cent water when 
the coating formed 160° For 
the highly absorptive zinc oxide, mag- 
nesium silicate, and titanium dioxide 
paints, this less than one-sixth 
their absorption when formed 70° 
80° Formation 160° re- 
duces absorption and swelling tita- 
nium dioxide and megnesium silicate 
much does days artificial 
weathering, and reduces the absorp- 
tion and swelling zinc oxide 
paint considerably more than does 
weathering. 

Although temperature high 
160° may attained times 
parts houses exposed full sun- 
shine during hot days within month 
the summer solstice, practical 
painting can hardly confined 
such times and places even the 
southern part the United States. 
Nevertheless discovery the marked 
improvement highly absorptive 
paints high temperature during 
hardening suggests that other and 
more practicable means might 
found accomplish the purpose. 

Antimony oxide paint sig- 
nificantly improved formation 
high temperature, but its absorption 
and swelling are very low all 
temperatures. 


Formation coatings low tem- 
peratures (36° F.) increases the ab. 
sorption and swelling unweathered 
films markedly for zinc oxide and 
magnesium silicate paints, and slightl 
for titanium dioxide, white lead, and 
perhaps for antimony 
After weathering, however, the effect 
low temperature during formation 
longer observable. 


Data for repeated soaking and 
drying unweathered and weathered 
coatings zinc oxide paint 
give evidence disruption the 
internal structure and developmen: 
porosity from the stresses 
swelling and shrinking while two 
the three dimensions the 
remain fixed its attachment the 
from the glass along edges 
test specimens after few cycles 
test with unweathered zinc oxide ves 
further evidence stress. 


Unweathered coatings 
lead, antimony oxide, titanium 
ide, and magnesium silicate 
glass withstand cycles soal.ing 
and redrying without evidence 
weathered coatings begin show 
ruption structure and porosity 
the cycles are repeated often 
Unweathered coatings magnesium 
silicate paint begin loosen from 
the glass edges the test speci- 
mens after few cycles, 
unweathered and weathered coatings 
magnesium silicate paint become 
blistered during each the later 
ing periods. 

Although unweathered 
yield more soluble material 
first cycle than later cycles, the 
solubility remains nearly constant after 
few cycles and appreciable for 
least cycles. Solubilization appar- 
ently goes continually either 
aging from hydrolysis 


contact with water. Weathered 


ings contain less soluble matter the 
outset than unweathered coatings. Sol- 
ubilization continues for many cycles 
but may ultimately cease after 
cycles more. 

From the ratio the 
loss weight loss volume 
ing cycles for unweathered 
nal structure, the density sol- 
uble material lies between 1.1 anc 1.2. 
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Forest Products Research and 
Industrial 


WIESEHUEGEL 


Chief, Forestry Investigations Branch, Division Forestry Relations, 


Tennessee Valley Authority, Norris, Tenn. 


Discusses the need for research achieve the goal optimum 
development and utilization forest resources. balanced program 
fundamental research, applied research, and industrial develop- 
ment necessary reach this goal. The role TVA furthering 
industrialization and conservation resources the Tennessee Val- 


ley described. 


AND PROGRESS are the life 
blood the forest industry. 
company, area can 
stand still for long. Either goes for- 
ward with new developments and ex- 
panded markets, backward into 
bankruptcy and oblivion. When the 
results are tallied, research forest 
products the essential prescription 
for keeping the industry healthy and 
lusty. Without anemia sets and 
weakness becomes evident. Thus, when 
speaking the objectives forest 
products research, one discussing 
something deep concern every 
progressive forest industry and still 
greater concern the ultra-conserva- 
tive, non-progressive, dying companies. 

The reasons for the recently aroused 
interest forest products research are 
obvious. the interest survival, 
capital must spent finding new 
products, additional uses for waste, 
and better and more efficient ways 
carrying out the various operations. 
Not only must each industry look 
its own future, but there certain 
responsibility for all the industry 
participate finding these new 
products, better ways, and more eco- 
nomic methods which will make forest 
products cheaper and greater use- 
fulness the consumer. 


Essentially, the objective products 
tesearch the production the great- 
est economic values from the forest 
resource—from trees residue. this 
achieved will lead greater prof- 
its for the company, more taxes and 
the Government, more jobs 
more people, and better economy 
all around. 


meeting FPRS Ohio Valley 
May 13, 1955, Louisville, Ky. 


was associated with the For- 
Idaho, Ohio State U., Fruit 
Supply Co., and Pacific Lumber Co. 
Setore ning TVA in 1936. 


Heavily forested states such Ken- 
tucky and Tennessee have greater 
stake such research because, 
considerable extent, their economies 
are dependent upon the forest indus- 
tries for doing their share toward op- 
timum industrial development and eco- 
nomic improvement. The activities 
the Forest Products Research Society 
stimulating this research and devel- 
opment are highly appreciated states 
which are greatly dependent upon the 
forest resource. 

should take good look the 
research program now develop- 
ing see whether adequate 
achieve the goal optimum develop- 
ment and utilization the forest re- 
source. not enough that learn 
how make new products, how 
use the tree better, how make 
forest products less cost. All this 
useless unless the results are utilized 
industry. 

learn how manufacture news- 
print from southern pines and hard- 
woods might satisfactory final 
objective for the research specialist, 
but actually means little unless 
plants can economically built and 
this better, lower-cost product begins 
flow into the life stream ‘the 
economy. this case, research has 
already resulted the establishment 
newsprint mills Lufkin, Texas; 
Coosa Pines, and Mobile, Alabama; 
and Calhoun, Tennessee; and probably 
will result the construction addi- 
tional plants. Only when this happens 
has research reached fruition. 

This means that 
search the field forest products, 
applied research, and the development 
industry are inseparably tied 
and the success one depends upon 
the success the others. Balanced 
effort necessary fundamental and 
applied research the point in- 
dustrial development. Such balanced 
program needs support right down the 
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line for the good the industry 
the long run. This could accom- 
plished either baianced company 
programs support coopera- 
tive efforts AFPI, colleges, the 
Forest Products Laboratory. 

The opportunity for industrial ex- 
pansion the forest 
sents some intriguing research possi- 
bilities. Not only can the forest 
made more productive but much more 
the raw material taken from the 
tree can used. 


illustration, Fig. shows the 
situation close hand Kentucky 
and Tennessee. Jolly our 
staff has worked out this chart? the 
present and potential forest economy 
for million acres Tennessee. 
this state the forest industry $270 
million business. Under optimum de- 
velopment and adequate markets, 
could eventually, without increasing 
the forest acreage, turn out the 
neighborhood four times the value 
products does today. This could 
done the basis research al- 
ready carried out. other words 
would involve new products— 
merely the manufacture each board 
foot growth into some product for 
which suited. 

Kentucky industrialization not 
yet highly developed, can seen 
Manufacture.” The total industry 
which now produces products ex- 
cess $100 million could, pro- 
ductive the million-acre example 
Tennessee, produce the neigh- 
borhood $800 million worth 
products. This leaves great deal 
room for industrial development. 

The achievement such objec- 
tive the state Kentucky would, 
necessity, longtime project. 
bilities the forest resource Ken- 
George Hubley, Jr., points 
out that the yield primary forest 


From talk Forest Products 
Jolly Keep Tennessee Green Associa- 
tion, April 1955. 

Industrial possibilities the forest resource 
Kentucky. George Hubley, Executive 
Director, Agricultural and Develop- 
ment Board Kentucky, Frankfort, 
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PINE 
500,000 ACRES 


POTENTIAL 


PRESENT 
375 BOARD FT 
PINE RATE: 500 BOARD FEET 


HARDWOODS RATE: 250 BOARD FEET 


SAWMILLS 300 10 
OTHER WOOD PROCESSING PLANTS 82 97 


PINE LUMBER CUT 50,000,000 BF 250,000,000 BOARD FEET 
HARDWOOD LUMBER CUT 20,000,000 BF 125,000,000 BOARD FEET 


= 20,000 CORDS} 575,000 CORDS 
125,000 CDS MILL WASTES 


CAROLINA 
VIRGINIA 
GEORGIA 
ALABAMA 
MISSISSIPPI 
ARKANSAS 
TENNESSEE 
KENTUCKY 


MILLIONS 


NEW YORK 
WASHINGTON 
MINNESOTA 16.7 


MILLIONS 
COMMERCIAL FOREST ACRES VALUE ADDED MFG. TOTAL DOL: 


Fig. added manufacture forest products ies. 


HARDWOODS 


VALUE OF PRODUCTS: 

PINE LUMBER $ 2.600.000 

HARDWOOD LUMBER 680,000 

OTHER WOOD PRODUCTS 28,300,000 
$31,580,000 


products alone, which were valued 
$42 million 1949, could in- 
creased least $180 million 
through stand improvement 
ing the growth rate the highest 
possible level. The introduction new 
secondary manufacturing plants would 
necessary achieving the optimum 
goal. 

Perhaps might ask why Ken- 
tucky the only Southern state with- 
out pulp mill. There may many 
impediments the full development 
the forest industry. Lack natural 
resources may not always the most 
serious. Certainly, there lack 
resources Kentucky, which has 
surplus pine growth the present 
time and very large surplus hard- 
wood growth—mostly the lower 
Note New York Fig. 
Here development has been achieved 
because extensive markets and good 
transportation which 
the processing much imported raw 
wood. 

Lack markets could real 
hindrance. So, also, lack good 
transportation facilities and high 
freight rates. Pulpwood rates are case 
point, and would interesting 
review the pulpwood rate case for 
the Docket 
this connection. Other im- 
portant factors are water supplies, ade- 
quate power, labor supply and organi- 
zation, community facilities, and 
tal. All need carefully analyzed 
determine local programs which 

the Tennessee Valley, for exam- 
ple, this being done part 
the resource development 


10,000 CORDS} 320,000 conos 


250.000 CDS- THINNINGS 
30.000 CDS- TOPS 
40,000 CDS- MILL WASTE 


$13,900,000 
6.250.000 
67,750.000 
$87,900,000 


Fig. 1.—Economic potential million acres forest Tennessee. 


mary program interests flood con- 
trol, navigation, and the development 
the economy and further industrial 
development and the conservation and 
optimum use resources the Ten- 
nessee Valley, the TVA has over the 
past years developed control 
floods along the main stem the 
Tennessee River, has built naviga- 
ble waterway with nine-foot channel 
from Paducah Knoxville, and has 
developed dependable supply 
electric power. These improvements 
provide the basic physical essentials 
many good industrial sites free 
floods with supply clean water 
large dependable quantities are 
available the reservoirs. These sites 
are now close major sources 
power, many having barge, rail, and 
truck transportation. 

There responsibility the part 
TVA see that the fullest use 
these resources encouraged for the 
improvement the social 
nomic well-being the region and 
for national defense. the case 
forestry, are fully cognizant this 
responsibility the Forestry Relations 
Division. More particularly, our for- 
est utilization and economics research, 
are seeking facts which 
made available the states and 
industry which will assist apprais- 
ing local industrial development prob- 
lems. Many facts are needed and 
here that statistics the many phases 
the forest resource problems are 
necessary. 

The forest products industries are 
largely resource-based and because 


this essential that county ata 


the forest resource 


utilization available. have set 
our program reach each ley 
county once every ten years. 

our plan for utilization 
for the next five years, propos. 
give particular stress the low-g ide 
hardwood problem and explore the 
possibilities 
hardwoods from hardwood and xed 
pine areas which are being 
pine various methods. are 
also stressing studies logging and 
milling residue utilization 
keeping close touch with 
utilization methods, both 
and milling, order obtain infor- 
mation which might used im- 
proving the economy this 

have many requests from plan- 
ning agencies and industries for as- 
sistance industrial planning and are 
particularly fortunate having within 
the TVA organization various 
ists who contribute our investiga- 
tions. For example, 
concerning the establishment pine 
pulp and paper mill the Tennessee 
data freight rates, de- 
livered prices, pulpwood landings and 
transportation facilities, 
rates, and property tax 
were collected experts our 
merce Department. Water 
were prepared our Health and 
Safety Division, power rates the 
Office the Manager Power, 
tial plant sites the Water 
Planning Division, and tax 
information the Regional 
Division. The foresters provide 
forestry information. 

This teamwork any 
industrial development analysis. 
the information resulting 


Factual data for use basis for 
ing the practicality establishing pulp 
and paper mill the Tennessee Valley- 
lations, Norris, Tennessee, December 


OCTOBER, 


TENNESSEE AND BORDER STATES 
233.9 
| 
‘ 
r 
7 
_ 


PULPWOOD KRAFT LINER 

LOGS (RED OAK) CROSSTIES 


WAGES 


No. 
FOREST PRODUCTS 
MANUFACTURING 17,808 33,487,000 
TOTAL 
MANUFACTURING 110,602 235,989,000 


3.—Forest products industry compared total 
Kentucky. 


industrial development. makes 
whether your corporation 
sets team solve plant loca- 
tion problem whether such analyses 
are being prepared local develop- 
ment boards, state development boards, 
railroad industrial agents, others 
who are interested 
industry. The team approach the key 
which will unlock the results forest 
products research that may 
used was meant used—to 
achieve the full use resources and 
full economic development. 

Perhaps the Forest Products Re- 
search Society should consider 
need and develop some type organi- 


Fig. 4.—Dollar conversion values for various forest products. 


zation. Perhaps forest industry de- 
velopment committee could assist the 
states, industries, and local organiza- 
tions carrying out their responsibili- 
ties the field forest industry 
development, could cooperate with in- 
dustries seeking new locations, and 
many other jobs which would breathe 
life into forest products research 
that the results may increasing 
benefit the economy. 


Sample locational studies could 
developed. State and federal agencies 
could encouraged make specific 
studies. Opportunities could pointed 
out industry and local planning 


groups and state and local chambers 
commerce. There are many possi- 
bilities this field. 


The Forest Products Research So- 
ciety has good cross-section ex- 
pert opinion able analyze and pre- 
sent the facts. This should part 
our activities believe that the 
pay-off forest products research 
industrial development. be- 
lieve this, should consider the 
problem and determine what can 
done translate research results into 
factories, jobs, and other economic 
good necessary the building 
strong economies our forest regions. 


Materials Construction Related Fire 
Insurance Costs 


JOHN MORRIS, JR. 


Division Engineer, South-Eastern Underwriters Association, Atlanta, Ga. 


Factors determining fire insurance rates for buildings are dis- 
cussed. Combustibility materials only one many factors 
involved and all interrelated factors must considered establish- 
ing fire loss probability. Insurance rates are not necessarily 
predominant influence selecting construction materials. 


property usually expressed 
terms dollars per $100 insurance 
with rate $1.50, the cost for each 
$100 insurance $1.50 for term 
one year. 

the statement were 
wood combustible and fire insurance 
costs buildings are directly propor- 
the amount combustible 
matcrial used construction, such 
would seem quite logical. 
Such statement, however, may 


Section, May 12-13, 1955, 
Savar Ga. 


rginia ard the Insurance Institute 
has been employed South- 
aster nderwriters Assoc. for past years, 
National Fire Protection Asso- 
nmittee and member Society Fire 
rotec Engineers. 


quite misleading and would actu- 
ally incorrect many specific cases 
since there are numerous other factors 
which must considered. 


The objective sought establishing 
fire insurance rates equitably de- 
termine the cost fire insurance 
one property according its probable 
fire loss compared the probable 
fire loss all other property. The 
probable fire loss 
within geographical area, the num- 
ber properties sufficiently large, 
may determined with reasonable 
accuracy actual experience over 
period years, providing the factors 
causing the losses remain reasonably 
constant. order utilize informa- 
tion fire experience project 
probable fire loss various types 
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property, the property type must 
defined classified. 

Historically, for fire insurance pur- 
poses, buildings have been classified 
frame, brick, and frame 
buildings being wooden construc- 
tion; brick buildings being exterior 
brick walls with wooden floors and/or 
roof; and fireproof (or fire-resistive) 
buildings being reinforced concrete 
throughout. 


With the advancements made the 
science and art building construc- 
tion and with the use new materials 
and innovations methods assem- 
bly, numerous modern buildings 
not fall entirely within any these 
basic historical classes. Hence the as- 
sembled materials must specifically 
evaluated. 


Classes Materials 


Materials building construction 
may classified into three broad 
wood; second, noncombustible which 
does not burn but which susceptible 
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severe damage when exposed fire, 
such steel; and third, fire-resistive, 
which noncombustible and which 
will withstand moderate fires without 
appreciable damage, such reinforced 
concrete. 

These broad classifications mate- 
rials, however, are subject further 
qualifications new material com- 
binations are developed and used 
building construction. 

For example, wood may impreg- 
nated with water-soluble chemicals 
reduce combustibility; wood shavings 
may mixed with cement gypsum 
form precast unit; wood vege- 
table fiber may laminated with non- 
combustible material coated with 
fire-retardant paint; Underwriters 
Laboratories-listed fire doors may have 
wooden cores. Should these products 
considered combustible 

assist arriving the answer, 
standard has been 
developed, known ASTM No. E84. 
this test panel the product 
subjected flame under standard- 
ized conditions and the relative surface 
flame spread, the BTU contribution, 
and the developed smoke determined 
compared with concrete taken 
zero and red oak taken 100. 

This test assistance previ- 
ously indicated, but does not give 
the entire answer combustibility. 
The National Board Fire Under- 
writers has issued definition 
ing construction materials using the 
surface flame spread one criteria. 
This definition now rather wide 
use for many purposes. 

Another test materials con- 
struction, known the retardant test 
(U. 263; ASA, A2-1; ASTM 
Serial 119), widely used for many 
purposes. this test, wall and floor 
panels and columns are subjected 
rapid temperature rise (1,000 deg. 
minutes; 1,700 deg. one 
hour) and may subjected water 
from standardized hose stream the 
end specified period. Performance 
the transfer heat the unex- 
posed surface panel and ability 
properly sustain designed live and 
dead loads are expressed terms 
hours. Thus, may have assembly 
one-hour fire resistance four-hour 
fire resistance. 


The classification the behavior 
materials construction, either 
its combustibility fire-resistance 
valuable information the determina- 
tion fire insurance rates. However, 
these factors are interrelated with 
many others. 


Other Factors 


The probable fire loss indi- 
vidual property reflected its fire 
insurance rate based many com- 
ponents, the broad divisions which 
include the building structure, the 
class occupancy, the efficiency 
interior and exterior fire protection, 
and exposures, together with the vari- 
ous stipulations which may made 
the insurance contract. Each compon- 
ent interrelated that change 
one may affect change the evalua- 
tion any the others. 

Theoretically, these variable com- 
ponents probable fire loss may 
infinitely expanded; however, there are 
practical limits the number which 
can used. 

For example, there are now gener- 
ally use the three broad classes 
building construction: 
and fire-resistive; some 115 different 
classes occupancy; and some 
different classes public outside fire 
protection. There are many variations 
interior fire protection which may 
automatic non-automatic. 

Each these interrelated classifica- 
tions may further modified accord- 
ing the specific case under consid- 
eration. For example, possible for 
but because other 
may actually have fire insurance rate 
equal greater than some other 
building classified “brick” 
Conversely, building may 
classified frame, but because 
other components fire 
bility may have fire insurance rate 
equal less than another building 

the selection materials con- 
struction for building, 
owner may motivated many in- 
fluences, such artistic beauty, func- 
tional design, probable time use 
intended occupancy, cost the 
completed structure, depreciation, 
safety life occupants, building 


code requirements, and probable loss 
from fire reflected the fire insur- 
ance rate. While the fire insurance rate 
may contributing influence, there 
are many specific cases where this in- 
fluence more less immaterial. 
quite doubtful that all these 
ences will remain constant throuch- 
out the useful life the 
Fire insurance rates for specific classi- 
fications are under 
They have not been constant 
they will remain unchanged 
future. 

Whether the owner building 
combustible construction wishes 
insured against the loss fire 
rate which represents equitable 
loss probability whether spe: 
insurance company wishes 
such insurance limit 
because large area high 
matter contractual choice 
both. 


Conclusions 


From the foregoing brief gene: 
ties, which believed represent 
the fire insurance business, app: 
reasonable draw the 
conclusions: 

(a) Although buildings may 
tain combustible materials construc- 
tion, this feature but one 
the determination the fire 
probability and may may not 
predominant factor. 

(b) The extent which the use 
combustible materials construction 
specific building will affect its fire 
loss probability reflected the fire 
insurance rate can only determined 
thorough study the specific 
case, taking into consideration 
numerous other factors. 


(c) The determination the fire 
loss probability all types fire 
insurance classifications under con- 
tinuous study and may 
increased within the period the use- 
ful life any specific building. 


(d) The choice the use any 
materials construction for 
ing may influenced the 
loss reflected the fire \sur- 
ance rate but the fire insurance 
not necessarily predominant 
the choice. 
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ROBLEMS COOPERATION between 
architects and the forest 
products industries were discussed 
the Washington 
Chapter the American Insti- 
tute Architects and the Forest Prod- 
ucts Research Society. Discussion mod- 
erator was Dr. Harry Schrader, Jr., 
General Manager, Plywood 
Corp., Seattle. 
Dr. Schrader: Members FPRS 
have felt that better liaison should 
exist between architects, users 
forest products, and those who pro- 
duce and sell these products. 
pleasure have such 
tive group here. Each these men 
will present particular aspect 
the field, based his experience 
and observations. 


IMPROVING THE PRODUCT 


Francis Huggard (Architect, Seat- 
tle): The architect finds several faults 
with wood materials delivered for use 
the job. 


Grain raise. Most plywood 
sanded before leaving the manufac- 
turer. the job, must sealed 
and stained, finished some man- 
ner, often resulting grain raise. 
This requires hand sanding, 
pensive operation. Could this elimi- 
nated applying stains and sealers 
time manufacture, followed ma- 
chine sanding where necessary? The 
same true finished lumber. 
Damage corners. often 
noticed that plywood panels have cor- 
ners sanded thin. Could plywood 
sanded first and trimmed later? Ply- 
wood also suffers from damage 
handling. Could this 

variations. Often lumber 
are long and require resawing. 


line panel discussion presented 
meet the FPRS Pacific Northwest Section, 
Feb. 1955, Seattle, Wash. 


PANEL 


Areas where architects and forest products industries should 
cooperate are pointed out and several specific problems are pre- 
sented concerning use wood building construction. Discussed 
are product improvement, style trends, use wood large build- 
ings, building codes, non-standard products, and need for product 


Modular construction. this type 
construction, the center line 
studs used the point origin 
and should marked for carpenters. 

Fireproofing. Fireproofing lum- 
ber important and would widen its 
use. Fire rules attempt eliminate 
combustible materials. 


Advertising. Most 
work not directed toward the 
architect. 


STYLE TRENDS 


David Anderson (Architect, Se- 
How can the architect keep 
with and direct style trends? Each user 
and each dealer has part this. 
Advertisements affect style trends and 
what the customer wants, particularly 
residential construction. Wood, 
building material, has warmth 
homes and churches not available 
other materials. 

Fire retardency important. can 
obtained reasonably well apply- 
ing materials currently available, but 
these affect later staining the wood. 
Molded plywood yet undeveloped 
the fields furniture and exterior 
uses. Kiln drying lumber large 
dimensions not yet done but such 
products are very desirable. 

Although not related style, build- 
ers are not familiar with grading rules. 
(It was pointed out the Discussion 
period that the purchase W.C.L.A. 
D.F.P.A. grade-marked products 
would obviate this 


FOREST PRODUCTS LARGE 
BUILDINGS 


John Detlie (Architect, Seattle) 
There modern trend the use 
wood large buildings. Several sug- 
gestions are offered improve this 
utilization timber. 


Laminated beams and timbers. 
The appearance these products 
make them Douglas-fir the stand- 
ard for strength, but why cannot there 
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How Research Can Aid the Architect 
Specifying Forest 


choice skin veneer cover- 
ing? Although hemlock not yet 
used, its lighter tone gives more 
desirable appearance than does 
Long spans are becoming more com- 
mon, making advantageous the use 
laminated timbers. 


School buildings. Steel manufac- 
turers provide economical 
tems. Lumber manufacturers need 
produce joist system that easily 
handled and with attractive appear- 
ance. Joist hangers should have 
aesthetic value and not require 


hidden. 


Restrictions. Architects need the 
support and help wood products 
manufacturers building code revi- 
sions. Why should wood panels 
excluded from public buildings, espe- 
cially when they have been treated 
with fire 


BUILDING CODES 


Nelson Perkins (Douglas Fir 
Plywood Assoc., Tacoma, Wash.): 
building code may defined the 
law that admits prohibits types 
construction materials. There are 
three national codes set building 
officials: 


(a) The Uniform Code the Pa- 
cific Coast Building Industry. 
This years old, and has 
450 adoptions. 

(b) The Basic Code the Build- 
ing This code has 
been used for years 
the East and Northeast. 


(c) The Southern Building Con- 
ference Code. 


fourth national code the National 
Building Code the Insurance Under- 
writers Association, which code 
mainly adopted small towns. 


Numerous municipal building codes 
have been set for local conditions, 
based one other the national 
codes. 

Each the above groups have ad- 
visory committees whose function 
sions. The Douglas Fir Plywood Asso- 
ciation and other industry associations 
make representations the advisory 
groups, using research data from the 
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Forest Products Laboratory, the 
National Bureau Standards, and 
university laboratories. more diff- 
cult deal with the local boards 
whose members are usually more reac- 
tionary than are members the ad- 
visory committees. 

Building codes are based safety, 
life, and public health, 
economics. 


PRODUCING NON-STANDARD- 
IZED PRODUCTS 


Eugene Tower (Forest Fiber 
Products Co., Forest Grove, Ore.): 
Lumber and plywood are examples 
products that have been standardized, 
whereas hardboard provides example 
product that not standardized. 
How does such product become 
The viewpoint expressed 
that research and product devel- 
opment small company. First 
the idea stage. 

Many ideas come from salesmen 
the field new uses for product 
and new products themselves. 
The manufacturer must then follow 
the general procedure of: 


Making laboratory checks 
the properties board fit 
the intended use. 

Making market survey archi- 
tects, retailers, and builders, 
the use product and the 
problems its use. 

Making pilot plant operation 
produce the product. 

Testing market acceptance. 

Working the product into plant 
production. 


The manufacturer must know the 
limitations his products. only 
through the use and improvement 
product that can become accepted 
standard material. 


PRODUCT RESEARCH 


Robert Petterson (St. Paul 
Tacoma Lumber Co., Tacoma, 
company has produced lumber for 
years and plywood for years. 
has maintained its position continu- 
ally producing and marketing new 
products. The company has technical 
service department, the main function 
which research and develop- 
ment. Product research the most 
pressing problem. 

The development specialty prod- 
ucts enter new markets often makes 
the entry the standard 
products possible. example 
specialty product our pre-cut, wide 
lap siding with paper overlay. 
our belief that the use high density 
overlays not fully exploited. There 
are many other examples available 
industry-developed new products. 


Discussion 


Wellwood (Canadian Forest 
Products Ltd., New Westminster, 
C.): general, for commercial 
plywood panel suitable for exterior 
facing where appearance 

Mr. Huggard: Plywood not usu- 
ally suitable for exterior facings. 

Mr. Wellwood: architects con- 
sider the plastic-faced plywood panels 
sealing problem? 

Mr. Perkins: Prompt priming and 
good paint, with edges sealed, give 
good results. Plastic surfaced plywood 
better, and takes per cent less 
paint. 

Young: How and what 
form should new product information 
presented architects, and what 
value are samples with 
presentation 

Mr. Huggard: Data should 
11-inch sheets for standard 
files. Personal contact the best means 
presenting new product informa- 
tion. Plant trips are also good, and 
seminars show uses and applications. 

Harold Evans (Plywood Research 
Foundation, Tacoma, Wash.): You 
mentioned need for price informa- 
tion. difficult for manufacturer 
publish prices because they vary 
with geographic areas, and because 
price fixing laws. Would general 
retail price sufficient with qualify- 
ing range $10/M sq. ft. f.b.m.? 

Mr. Huggard: The British base 
prices the installation costs 
standard unit, which are then related 
local conditions conversion 
factor. This would seem satis- 
factory arrangement. 

you specify so-called stock window 
units you design custom built 
units? Would you like see stock 
window units further finished than 
just toxic treated 

Mr. Anderson: Many contractors 
now use aluminum frames which re- 
quire finishing. Where wood win- 
dows are specified they come untreated 
with toxic dip. Obviously the con- 
tractors prefer stock unit requiring 
minimum finishing. 

Question: you consider dry lum- 
ber for home 
important justify premium price? 

Mr. Anderson: Yes, 
involves air drying the job the 
shrinkage problem avoided. 
This more serious for large sizes 
than for the sizes that are usual 
home construction. 

Mr. Evans: Have you found that 
most your customers wanting houses 
will pay extra order have warm 
wood interior paneling wood exte- 


riors (roof and side walls), that is, 
providing they like wood the first 
place? 

Mr. Anderson; Yes. 

Clark (Wash. State Institute 
Forest Products, Seattle): 
your reaction specifying native red 
alder for flooring, paneling, and 
ing? What information would you re- 
quire from producers such products 
before you would willing 
them residential buildings 

Mr. Anderson: are willing 
specify new material where 
adequate data its performance 
where consider its use 

always know the end use 
products 

Mr. Detlie: Agencies have been 
ated keep architects up-to-date 
their fields. Perhaps the same sho 
apply manufacturers. 

problems end use more 
what new products can forest 
tries come with? tend 
sume that the functions procuct 
house structure are clearly de- 
fined. many cases the lack 
munication between manufacturer 
architect leads misuse. this 
the problem should restated 
“What can all people involved 
housing produce better prod- 
uct less cost.” 

Question: timbers and dimension 
architects always specify the sizes 
actually necessary? our 
there have been requests for grades 
and sizes that are very hard meet. 

aware sizes available. Most design 
for function and use. The use 
glued-up members has been boon 
the architects. 

Wellwood: From your 
ence with building codes, your 
opinion that eventually plywood and 
hardboard used commercial 
make them least fire-resistant 

Mr. Perkins: The answer not 
known but such treatment 
crease the markets available 
products. Economics costs 
problem. 

the market, how FHA app: 
related building code 

Mr. Perkins: FHA has 
its own and its requirements are 
tially building code. 

Question: anything being do: 
improve Reject grade plywood hat 
the do-it-yourself trade will have ‘ter 
material lower cost? 

for remanufacture only” the 
name for Reject grade. Rejects 
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for many uses where the bond 
manufacturer wants produce re- 
they are fall-down grade. 

uestion: Should companies their 


Fibreboard Furniture 


JETER EVANS 
District Sales Manager, Corrugated Box Division, The Mengel Co., Winston Salem. 


own research and therefore not have 
share results, i.e. not depend 
public laboratories for basic 
Mr. Petterson: Companies should 
product research but not basic research. 


History and development fibreboard furniture packages are 
traced. Predetermination furniture package durability testing 
discussed detail. Testing methods described include: Mullen 
test, vibration test, drop test, Conbur incline impact test, puncture 


test, and compression test. 


TALK FURNITURE PACK- 
AGES would not complete with- 
out least brief history their 
development. Prior 1930, corru- 
gated box sales 
facturers were pitifully small. Their 
usage was limited night stands, 
benches, chairs, and few other small 
items. One isolated manufacturer 
the West Coast was trying boxes 
case goods. 

the early few furniture 
manufacturers this area became in- 
terested some substitution for the 
old, heavy, wood crate. The first efforts 
were somewhat dismal failure. 
trial shipments which were followed 
New York, New Orleans, and other 
points, sad condition presented itself 
when the merchandise reached destina- 
tion—damage galore and 
spoiled finish. had not reckoned 
with soft finish and what might hap- 
pen with the tremendous heat that 
generates within box car. 

The next attempt was with sus- 
pension pack—one which would per- 
mit the article remain clear from 
contact with the inside walls the 
box. Through fault the con- 
tainer, there still was problem with 
the finish itself. Even storage, high 
humidity caused sweating which re- 
sulted discoloration soft finishes. 

About the same time, manufac- 
turer South Carolina and one 
Carolina began experimenting 
with pressure packs. The South Caro- 
man simply used kraft wrapping 
and top corner protectors made 
corrugated board. The North 
bought old 
the truckload, using 
1} 


nted Session XIII, Packaging, FPRS 
be National Meeting, June 4-7, 1956, in 


protect his finish. Both firms made 
small, apartment-size furniture. Fortu- 
nately, and this important, both used 
hard lacquer finish. 
were excellent, and certainly 
something about marking printing 
trouble. 

this stage the short bottom flaps 
connection with the wood skid and 
the use big-headed nails for closure 
came into being. These were the fore- 
runners the present-day furniture 
packages. 

Simultaneously, the big stores the 
metropolitan areas were clamoring for 
prepack. There was formed the 
National Furniture Pre-Pack Associa- 
tion. This group consisted the large 
department stores and few self- 
appointed boxmakers whose goal was 
packaged product which could 
delivered right into the 
home. This program made some head- 
way, but was not totally successful 
because the furniture manufacturers 
were more less by-passed the 
initial planning. 

From the very beginning when cer- 
tain groups said that corrugated board 
would never the job and that only 
the old wooden crate could used, 
have continued our program with 
one thought—safe transportation. 
Many so-called specialists thought 
along the lines extra high test 
board, say 350 Mullen Test. But 
there Mullen Test the open- 
ings wood crate. 

that time there were actually 
strict regulations how furniture 
must packed. About the only re- 
quirement was that the packing 
adequate insure safety transit. 
The carriers, course, were certainly 
cognizant their mounting claims 
and something had done about 
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Question: institutions know 
what products materials are 
marketable 

Mr. Petterson: Not always. The 
manufacturer the best judge. 


them. Surely, something would have 
been done sooner, but World War 
came along with its inevitable short- 
ages and the situation concerning 
quality and damage became worse. 


First Packing Specifications 


While the carriers never relaxed 
their efforts draw set specifi- 
cations, was not until early 1948 
that the railroads finally published 
specifications governing the packing 
all items furniture. These were and 
are the packages. Much thought, 
experience, and work went into this 
evolution. could not have been done 
without the joint efforts the best 
experts transportation, packaging, 
and manufacturing. 

There have been those who would 
critical but the classification com- 
mittees did tremendously good job. 
There had starting point some- 
where. Despite the fact that some 
the requirements appear little stiff, 
the committees who wrote the details 
are commended the termi- 
nology which permits flexibility and 
gives some leeway its interpretation 
and application. Certain phraseology 
has been condemned not being clear 
and being ambiguous. course, 
the language not that the layman 
but legal documents are not intended 
for the layman. This where the 
know-how comes the front. 

many have been added to, some 
strengthened, and many changed fit 
certain situations. This always done 
classification—and only after thorough 
hearings public docket meetings. 

furniture manufacturer inter- 
ested selling his merchandise the 
carriers damaged goods 
freight claims department. All them 
take great pains see that their prod- 
uct made well. Unbounded care 
exercised the finish and the styling. 
Certainly, such attention exerted 
with the idea selling this article 
some customer. great percentage 
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the damage for which the carriers have 
paid was done some amateur car- 
penter who tried with crowbar, 
pair pliers, and screw driver 
get into one those old-fashioned 
crates. Have you ever tried with 
screw driver withdraw 
which had been put with power- 
driven tool? Now with the disposable 
fibreboard packages and 
opening devices which are use, any 
man, woman, child can the job 
without putting scratch 
furniture. 


Testing Methods 


The American Association Rail- 
roads Testing Program for furniture 
maintains Chicago National Safe 
Transit Testing Laboratory which 
available the manufacturers. Articles 
furniture can sent there for test- 
ing free charge. 

The first step placing the pack- 
aged product vibrating machine. 
This equipment simply platform 
with staked ends which geared 
electrical motor produce forward 
and backward pitch, simultaneously 
giving and down motion. The 
particular motion simulates the over- 
the-road action carrier—the con- 
stant movement and the sudden shifts 
and thrusts are almost identically 
duplicated. One hour vibration 
the required standard. This 
accelerated test—one hour the ma- 
chine the equivalent 250-mile 
trip box car truck traveling 
miles hour. 


Next the article subjected the 
Conbur impact test. The equipment 
consists heavy wooden dolly 
which the package placed. The dolly 
mounted wheels which run 
metal track. The track elevated 
its back end provide 
When the dolly raised the desired 
diately, travels down the track and, 
with great force and 
crashes into heavy bulkhead. This 
action similar car humping the 
sudden stops experienced 
transportation. The procedure calls for 
five bumps each end the package 
with the furniture standing its feet. 
Then the article placed its back 
with the base section 45° angle 
the bulkhead. impacted once from 
each end. This sounds rugged but all 
too often piece furniture has 
unloaded from tailgate plat- 
form. Sometimes there other way 
except drop it. 

The final step the standard 
drop-tester. Here the package raised 
the other end resting the floor. 


Each end the article dropped 
five times. 


the merchandise comes through 
these tests, the package all right. 
Amazingly, much does come 
through. 


maintain National Safe Transit 
Testing Laboratory each our 
selves service for customers. 
Not only can duplicate the pro- 
gram which has been described, but 
there other equipment for scientifi- 
cally predetermining the goodness 
package the quality the construc- 
tion item. can tell from 
vibrating whether finish will become 
marred abraded the protective 
whether joints are substantial enough. 
can decide glass will become 
scratched. From Conburring and drop- 
ping, can determine how well the 
product will withstand riding and han- 
which might have take. 


Testing Corrugated Board 


Then there the Mullen Test 
which the standard gauge for all 
corrugated board. The Mullen Tester 
instrument which measures and 
records the bursting pop test—or 
the puncture resistance the board. 


piece board clamped the 
machine. Under the board flat 
rubber diaphragm. When pressure 
built the chamber underneath 
the diaphragm, bulbs gradually 
against the board, and finally breaks 
through. reading given dial 
the high point reached before com- 
plete puncture. This fine test for 
single sheet paper, but many times 
combined board higher test 
recorded poorly fabricated, soft 
board than well adhered, rigid 
board. 


the Beach Puncture Tester. This ma- 
chine consists metal arm the 
end which three-sided point 
resemble sharp corner. After the 
board clamped position, the metal 
arm released from its starting point, 
swinging arc. The sharp point 
contacts the board it. 
Again, recording registered, indi- 
cating the high point resistance 
penetrating. 

This test one motion and force 
which more realistic than where just 
constant pressure applied. There are 
not many instances when damage 
would done simply one article 
pressing against another. But, visualize 
what would happen when plow 
point laid dropped box—or 


the sharp corner one box rammed 
into the side another. 

The compression testing machine 
the best control quality. Compres- 
sion strength stacking strength may 
not the most important thing 
ous cases for packaged 
Nevertheless, having standard and 
maintaining gives lever 
manufacturing. 

Regularly, representative boxes fron 
production runs are checked. 
under metal plate which rests 
weight. Additional weight add 
gradually until the box collapses. 
total weight divided the perime: 
the box gives the pounds 
petimeter inch resistance 

failure substandard results 
obtained, it’s time cut into 
board and find out why. Poor adi 
sion, high and low corrugations, le. 
ing corrugations, flutings 
printing—all any one these 
inferior box. 


Conclusion 


The corrugated box industry 
the splendid results the fibrebourd 
packages, without taking due 
mendations away from 
group. Naturally, this industry 
little selfish that want make 
market for our product, but feel 
that have something offer. The 
results speak for themselves—more 
protection, safer delivery, lighter 
weight, more economy. These are the 
tangible dividends for faith idea 
and industry. 

Serving furniture accounts requires 
suppliers with thorough knowledge 
their products and all requirements 
pertaining packaging and transpor- 
tation. box salesman, one 
almost engineering 
skill. Recently was said that the pur- 
chasing agent large national 
cern had kept record for 
years and made the statement 
least per cent the salesmen 
ing him did not know what 
were doing. good salesman 
consultant the buyer. The 
furniture not job for or- 
der taker. 

detailed approach only one 
ing supervision every operai 
There substitute for quality 
quality cannot inspected into 
product. This industry will 
with the aim making product 
better for safe delivery the prod cts 
made its customers. 
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Around the World Forest Products 


Research and Development 


the Hannover Industrial Fair 


SELBO' 


ERMAN INDUSTRY the march 

was potently exhibited the 
Industrial Fair held Han- 
ver, Germany, April May 
The West German Republic now 
the largest exporter wood- 
working machinery, with 
England, and Sweden following 
that order. This export, which 
Europe takes about per cent and 
the United States about per cent, 
has increased per cent four years. 

Although the production the 
woodworking equipment industry only 
amounts 1.6 per cent the total 
production and 2.1 per cent the ex- 
port machinery West Germany, 
the woodworking equipment industry 
was well represented this fair, with 
more than 170 exhibitors out to- 
tal 3946. (There were exhibitors 
from countries and 414 the ex- 
hibitors were from outside West 
Germany. 

The attendance totaled about 1.2 
million, with representatives from 
different countries. The power con- 
sumption the fair was reported 
equivalent that city with 
more than 100,000 inhabitants. This 
enabled the exhibitors 
equipment under normal operation. 

beltsander which the entire 
length panel sanded one 
pass merely feeding right 
angles the direction rotation 
the sanding belt was reported 
rather recent development (Fig. 1). 
tenoning machine that can used 


Selbo, during the academic year 
was Fulbright research scholar the Norwe- 
gian Institute of Woodworking and Wood Tech- 
nology, Oslo, Norway. During this time was 
leave absence from the Forest Prod- 
ucts Laboratory, where head the Section 
Glued Laminated Products. 


Fig. 2.—Tenoning machine used with 
shaper produce tenons practically any 
shape and form. 


combination with common shaper 
was reported produce tenons 
practically any shape and form 
single operation (Fig. 2). double- 
end tenoner made another firm was 
said represent the latest this type 
machine. 

great deal pneumatic and hy- 
draulic equipment for assembling and 
other purposes was shown. new 
pneumatic fixing device which mar- 
keted under the name “Vacuum 
(Fig. finding consider- 
able use the furniture plants 
European countries. employs suction 
cups discs for holding item 
fixed position while certain operations 
are performed it, and has the ad- 
vantage affording instantaneous fix- 
ing release well permitting the 
item held practically any 
position. 

Scraping instead sanding 
combination with sanding practiced 
some extent Europe and ma- 
chine for automatic sharpening 


Fig. 1.—Beltsander which sands entire length panel one pass. 
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scraper blades was shown. Other items 
interest were drum sanders equipped 
with thicknessing attachment for sand- 
ing exact thickness and table joint- 
ers equipped with vertical cutter for 
squaring one edge the pieces the 
same operation they are jointed. 
interest research workers 
various fields might microscope 
with built-in camera for taking photo- 
micrographs various magnifications. 


President-Elect Kaufert 
Reports Korean Observations 

Dr. Kaufert, Director the 
Minnesota School Forestry and 
FPRS President-Elect, three- 
month assignment Korea advising 
the rehabilitaiton the forestry 
program Seoul National University. 

land. Korea things must done 
hand they are done. They 
have plenty hands—24 
people land half the size 
Minnesota. 

per cent the forests 
are used for fuel. Sawlogs and saw- 
mills are scarce but present. visited 
sawmill where all the logs were 
packed A-frames back packs 
men and bulls. The average log 
was feet long and inches 
diameter, very few were larger. The 
majority the so-called forests are 
cut clear annually with hand sickles. 
This brush and grass, little more 
than feet high, used for fuel. The 
leaves and needles are then raked 
and used for compost fuel. The 
result devastation its worst—mil- 
lions acres almost bare moun- 
tains that have been eroded severely 
after hundreds years misuse.” 


Fig. fixing device used 
for holding item position while certain 
operations are performed. 
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Abstracts From Current World Literature 


Seasoning 


Stevens, and Pratt, The 
effects air movement kiln drying. 
Vol. No. 2190, 
April 1955, 179 

This article deals with the effects 
increasing the air speed and reversing the 
direction tlow kilns. The conclusion 
drawn the very exhaustive tests 
that increasing air speeds 
ing the direction circulation, the length 
the inevitabie time lag drying across 
pile timber may reduced. The size 
the timber being dried. will large 
with wood and small with 
schedules for use with high air-speed quick 
reversing kilns have not yet been evolved. 
{F.D.C. Tech. Bul. No. 


Economics 


Zivnuska, Supply, demand and 
the lumber market {in the 
For. (8), 1955 (547-53). 

that emphasize demand 
aspects, the rising per caput consump- 
tion metals and plastics the expense 
wood [cf. For. Abstr. (Nos. 
are criticized, and working hypo- 
thesis supply-and-demand trends de- 
veloped the basis data from 1921 
1953. The concepts price theory (illus- 
trated diagram) and ‘elasticity’ 
supply and demand 
clarify the analysis, which the 
trend U.S. production and prices (in 
constant dollars) for 
regression lines and equations 
and quantity for the periods 1921-29, 
discussed and the conclusion reached that 
the lumber demand, while subject great 
cyclical shifts, has general upward trend, 
with its highest level the recent post- 
war period. This expanding 
probably becoming more elastic. The lum- 
ber supply, also fluctuating cyclically, shows 
inelastic response price expansion 
high levels and more elastic response 
contraction. The general trend down- 
ward, the post-war period 
highest level costs. This declining supply 


probably becoming more inelastic. 
important reason for the decline the 
shift from old new-growth timber but 
improvements the application labor, 
logging and milling efficiency and 
standing timber, are the more immediately 
availabie controlling factors. Improved for- 
est management, e.g. the present very 
rapid development private forestry, will 
limit supply, making less elastic. For the 
individual producer, however, only 
ing demand can hold prices above his ris- 
ing costs. The rising demand the recent 
tremendous economic expansion 
creased the demand for alternative mate- 
rials. better product lower price 
may also important protecting and 
expanding the lumber market. [For. Abs. 


Chemical Barking 


barking. Puu 37, no. 12: 575- 
593-7 (Dec., 1955). Fin- 
nish; Engtish 

The results extensive Finnish co- 
operative study the chemical barking 
spruce, pine, and birch are presented, with 
particular reference possible 
ings manual and mechanical barking 
carried out under the usual operating con- 
arsenite solution was applied all cases 
during June, July, August. The weight 
treated stems was essentially the same 
that the untreated logs the case 
spruce and birch; pines dry cer- 
tain extent after treatment. Conifers killed 
with sodium arsenite not become resin- 
ous, that arsenic-treated spruce and pine 
timber becomes more wateriogged during 
floating than untreated timber; this was 
logs. [Bul. Pap. Chem. 26, No. 


Waste Utilization 


Lunt, The use woodchips 
and other wood fargments soil amend- 
ments. Bull. Conn. Agric. Exp. Sta. No. 
593, 1955. pp. 46. 

Studies were made over 5-year period 
determine the effect Oak, Hickory, 


The preparation abstracts from world literature many languages highly 


specialized and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind permission the editors. Readers wishing information addition that given 
these abstracts should consult the articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 

BULLETIN THE INSTITUTE PAPER CHEMISTRY, monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 
facturers pulp, paper, fiberboard and allied products. 

CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 
allied subjects. 

FORESTRY ABSTRACTS, published quarterly Commonwealth Agricultural Bureaux, 
Farnham Royal, Slough, England, subscription price $8.40 per year. The abstracts are pre- 
pared the Commonwealth Forestry Bureau, Oxford, England, and include Forest 
Products and Utilization section. This section contains over 1,500 titles and abstracts per 
year from literature some languages, covers all aspects forest utilization. 

TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 
annually, the various phases the furniture manufacturing indusrty. 
tion price per year. 
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Aspen, Grey Birch and Red and White 
Pine, alone and mixtures, for soil 
provement, greenhouse pots and 
door frames and field plots. The mate- 
rial was usually applied once and 
into the soil, with without extra Re- 
sults show that: (1) The material 
appreciable effect soil acidity and 
was not toxic plants, apart 
ing temporary deficiency. (2) had 
small, generally favourable effect 
structure, organic-matter content and as: 
ciated soil properties. (3) Fresh chips 
most invariably reduced growth the 
crop and were not consistent their 
mented with enough composted, 
did not diminish first crop vields 
erally increased subsequent yields. 
Chips are probably more effective 
soils than loams, although very coat 
textured soils may become excessively 
and open first unless the chips are 
posted. (5) Birch chips decomposed 
rapidly than either Oak Pine and 
require the most extra while Pine 
composed slowly and would require 
least. Pine chips were generally more 
tive than Oak Birch improving 
soil. [For. Abs. 17, 


Properties 


ties timber: The 2-in standard for 
tests small clear specimens. 
Products Research Bulletin No. 34, 

Material for routine tests 
been obtained from trees small 
sion, and for testing these species 
men square cross-section has been 
used instead one square cross- 
section. The routine tests made the 
tary data some the 
viously tested the size. They have 
properties additional species 
wood and some softwoods, some which 
have been introduced only recently into 
the home market. 

Figures for the strength properties 
about species timber are included 
the appendix. [F.D.C. Tech. Bul. 
No. 30} 


Brock, The strength nailed 
joints: parts 1-2. Timber Technology, Vol. 
pp. 409-411, 


Extensive tests were carried out 
cover the relationship between 
strength nailed joint, the specific 
ity the timber and the size nail 
The test specimens consisted two 
three pieces timber overlapping 
tudinally and joined nail through 
overlap. These specimens were tested 
the compression acting along their len 
The size load cause given 
measured. 

was found that for given nail 
the stiffness and strength the joints 
directly proportional the specific 
the timber used (European 
that the and strength 
meter the nail; and that the 
cause given amount slip can 
tained from the equation 
gravity the wood, the nail diam 
and and are constants. [F.D.C. 
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Review FPRS Section Meeting Papers 


Practical Application 
Cutting Speeds 


Babcock, President, Babcock 
Co., New York. FPRS 
Section Meeting, Nov 
1954, New York City. 


woodworking plants face the 
selecting proper planing 
and especially head equip- 
running the most advanta- 
speed. the following discus- 
the cutting action referred 
over inches wide. 

Che quality planing determined 
the number visible knife marks 
inch, which varies according the 
kind and condition the lumber. The 
goal attained the greatest num- 
ber visible knife marks per minute. 
obtain this goal, necessary 
study the problem from all angles and 
the answer depends largely the 
length the runs. 


The greatest number knife marks 
per minute can obtained using 
round head with high speed steel 
knives. From knives can 
used the head running 3600 rpm. 

possible joint knives effec- 
tively, with many visible knife 
marks there are knife cuts, only 
speeds less than 4000 rpm. 
higher speeds, even though every 
knife cuts, there only one knife 
mark per revolution. 


speeds higher than 4000 rpm, 
the number knife marks per minute 
can built increasing the revo- 
lutions per minute the head 
ball bearing planer. When running 
faster than 3600 rpm, centrifugal 
strain causes unbalance much 
greater ratio than the rpm. such 


speeds, heads should dynamically 
balanced. 


high cutterhead speeds, 
sometimes use carbide- 
tipped knives. The latter not seem 
good smooth work 3600 rpm 
nearly all species wood. Fuzzy 
grain and raised grain more common 
with carbide knives and they cannot 
effectively jointed. head speeds 
10,000 12,000 rpm more, their 
use has proven satisfactory mould- 
ers, routers, shapers. 

High speeds can dangerous 
hot properly handled. Difficulties usu- 
ally are caused principally 
the type cutterhead bolts used, 
tigh them, careless balancing, 
usin’ short knives, improper set ups, 
and shavings lodging between knives 
and lips battered heads, causing 


The Human Element 
Technological Change 


Rabenstein, Management 
Development Director, Kroehler 
Manufacturing Co., Xenia, Ohio. 
FPRS Great Lakes Section Meeting, 
Dec. 1954, Grand Rapids, Mich. 

Why employees develop resist- 
ance the introduction new equip- 
ment, machinery, and methods, and 
what can done about this resistance 
Unfortunately, the problem too com- 
plex lend itself any sure-fire for- 
mula. Where you are dealing with 
situation that involves attitudes, feel- 
ings, prejudices, beliefs, and ideas 
people, you must always some meas- 
ure ear”. However, some spe- 
cific recommendations can helpful 
gaining employees’ cooperation. 

introducing technological 
changes, times deny employees 
some the things they want from 
their jobs. are frustrating them 
their efforts satisfy basic needs. 
What are some these basic 

People want They want 
respected and treated something 
more than productive 
productive labor. They want the cer- 
tainty that they are useful and impor- 
tant the organization. 

People want togetherness. They need 
membership work team. live, 
move, and have our being social 
environment that stimulates at- 
tach our loyalties groups with whom 
associate. 

People need security. The majority 
people want independent and 
self-reliant. many cases, the em- 
security his job. Anything 
that feels jeopardizes his job any 
way, sees threat his security. 

Keep morale high pitch all 
times, thus building sound bridge 
trust, confidence, and respect between 
employees and management. 

not assume that employees 
are going resist change just be- 
cause change. This will blind 
you the real cause their resistance. 

Evaluate the actual 
effects the new method. 

Consider employee beliefs that 
would interfere with acceptance 
change. 

Plan any changes far enough 
advance and, possible, transfer elimi- 
nated employees. 

Thoroughly brief foreman first 
line supervisor the change and its 
advantages. 


staff people are introduce 


Hard-Sell American Management As- 
soc. Mfg. Series No. 214. 
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the change, sure they are well pre- 
pared and will not upset relationships 
the plant. 

Carefully examine the possibility 
having the employees participate 
the development new method 
the introduction new machinery. 

Giving some thought what em- 
ployees think not only the most con- 
siderate thing do, most cases 
also the most profitable. 


Considerations That.Must 
Given Wood for 
Farm Structures 


Carter, Professor Farm 
Structures, Illinois, Cham- 
paign, Ill. FPRS Midwest Section 
Meeting, April 11-12, 1955, Cham- 
paign, 

Farm structures are important the 
lumber industry for the producers, 
fabricators, and distributors have 
billion year stake farm service 
buildings, well another billion 
annually for farm dwellings. 

Some segments the lumber indus- 
try have given great deal atten- 
tion the farm market. Their re- 
search, development, 
programs have been partly responsible 
for the many farm uses found for ply- 
wood, laminated arches, creosoted 
products, and trusses. 

However, the lumber industry 
general has not faced 
reaching changes that what 
the farmer wants and needs the way 
buildings. 

Within the past few years, farm 
structures have changed character. 
contrast the traditional barns, 
corn cribs, poultry houses, machine 
sheds, and other structures, the new de- 
mand for ground level 
separate and sometimes movable stor- 
age bins, buildings 
that are post-free, large, lightweight, 
low cost, and open plan. 

the same time, the manufacturers 
products competitive with wood 
moved the farm market. They 
brought the welded steel frame, the 
tight bolted truss, metal coverings, 
bestos, and asphalt. 

striking opportunity waiting 
for lumber interests embark 
program take back good deal 
the market for manufactured buildings, 
building units, panels, trusses, and 
package jobs. Such action depends 
willingness conduct research 
fairly extensive scale, preferably 
cooperation with institutions that have 
close association with agricultural 
research. 
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Timber Engineering Company 


WOOD PARTICLE BOARD PILOT PLANT 


The only Commercial Laboratory the 
United States and Canada offering the 
services modern, fully equipped, and 
highly versatile Pilot Plant for the devel- 


opment platen-type wood particle boards. 


Facilities for testing and evaluating all 
wood particle boards and their raw ma- 
terials, manufacturing processes, end uses, 
and markets. 


complete service for present and future 
manufacturers and users particle board, 
and their suppliers. 


Additional information available request. 


Timber Engineering Company 


research affiliate 
National Lumber Manufacturers Association 


1319 18th Street, 
Washington 
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(Continued from page 41-A) 


Blum Manufacturing Co., 

Cincinnati, Ohio 
Co., Inc., Pittsburgh, Pa. 

Lilly Co., High Point, 
Corp., Chicago, 
Inc., Richmond, Va. 
Casein J., Riverton, 

Chemical Products, Inc., 

Grand Rapids, Mich. 

Lambert, Inc., Lenoir, 

Lumber Co., Chicago, 

Glue Co., Lansdale, Pa. 

Protection Products Manufacturing 

Co., Kalamazoo, Mich. 

Raybond Electronics, Inc., Newton- 
Highlands, Mass. 

Co., Pitts- 
burgh, Pa. 

Simonds Saw Steel Co., Fitchburg, 

Mass. 

Smith Co., Publishers, Indian- 
apolis, Ind. 
Soderhamn Machine Manufacturing 

Co., Talladega, Ala. 

Solem Machine Co., Lockport, 
Southern Screw Co., Statesville, 
Standard Dry Kiln Co., Indianapolis, 

Ind. 

Synvar Corp., Wilmington, Del. 
Timber Engineering Co., Washington, 

Plywood Corp., New York 
Wilco Machine Works, Memphis, 
Tenn. 


EXHIBITS AND DOOR PRIZES attracted attention ladies attending meeting. Looking over 
saw left are Mrs. Midyette, Mrs. Johnson, and Mrs. Smith. Door prizes 
right are viewed Mrs. Smith, Jr., Mrs. Granum, Mrs. Berry, and Mrs. 
Bescher. 


Williams Patent Crusher Pulverizer 
Co., St. Louis, Mo. 

Yates—American Machine Co., Beloit, 
Wis. 

Redman Engineering Service, High 
Point, 


Section Officers Advisory 
Committee Luncheon 

Thursday noon, June the Na- 
tional Executive Board met lunch- 
eon with some representatives 
sections the Rhododen- 
dron Room the Battery Park Hotel 
discuss Society business mutual 
interest. complete report this 
meeting page this issue. 


Traditional Party” 
The final evening the meeting 
was devoted the annual FPRS ban- 


quet and party, attended some 500 
men and ladies the city auditorium. 
Entertainment was provided the 
“Song and Dance Champions the 
8th Annual Mountain Youth Jam- 
and consisted authentic 
mountain songs and dances found 
the Smoky Mountain region. Per- 
formers were local youths found 
screening talent from schools 
the area. 


Galaxy Door Prizes 


Nine door prizes were presented 
during the banquet, and other prizes, 
all donated local furniture com- 
panies and other manufacturing con- 
cerns, were distributed throughout the 
week. list these prizes and the 
winners shown below. 


Century Furniture Co. 


Brunswick—Balke—Collender 


Hammary Furniture Co. 
Globe Parlor Furniture Co. 


Heritage Furniture Co. 


Gravelly Nov. Furniture Co. 


Walnut Wood Carving Co. 
Broyhill Furniture Co. 
Fox Manufacturing Co. 


DOOR PRIZE DONOR 
Vanity Stool Hibriten Chair Co. 
Chair 
Bed Empire 
Fire Pump Smith Co. 
Lazy Susan Unique Furniture Co. 
Table Lexington Chair Co. 
Coke Picnic Box Cavalier Corporation 
Chair-Desk 

Lamp Erwin Lambert Co. 
Table 

Chair 
Coffee Table The Lane Co. 
Table 

End Tables 

Table 

Chair 

Table Brady Furniture Co. 
Table 


Drexel Furniture Co. 


WHERE DRAWN 
Monday—Exhibit Hall 
Tuesday— 
Wednesday— 
Monday—Ladies Tea 
Monday— 
Party 
Tuesday—Children’s Movie 
Tuesday—Official Luncheon 
Thursday—Banquet 


RECIPIENT 


Mark Lehrbas 
Selwyn Fox 

Mrs. Norment, Jr. 
George Garratt 

Mrs. Haskins 
Mrs. Noel Kittell 
Janie Goldstein 

Barbara Keppler 

Lee Moffett 

William Graeter 
George Phillips 

Reid 

Clark Heritage 

Mrs. William Masengill 
Mrs. Mikels 

Doughty 

Mrs. Bluhm 

Halpen 

Mrs. Bornstein 


ALMA MATER was proposed Ivory (seated fourth from left) reunion luncheon alumni New York College For- 
Syracuse. 
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National Meeting Largest History 
4 


300 Attend Plant Tours Champion Paper Fibre Co., 


Friday, June was devoted plant Canton, 
tours ten wood using industries Morgan Mfg. Co., Inc., Black 
some 300 persons visited these plants. Ecusta Paper Corp., Pisgah 
tours was follows: American Enka Corp., Enka, 

Outstanding Ladies Program 
Drexel The ladies’ and children’s program, 

under the able direction Mrs. Wal- 
Taylor—Colquitt Co., Spartan- ton Smith and her committee, was the 

most varied the Society’s history. 
Poinsett Lumber Mfg. Co., began with get-acquainted hour 

the George Vanderbilt Hotel Mon- 
Inc., Ashe- day morning. Monday afternoon tea 

was held the Grove Park Inn with 
Draper Corp., Swannanoa, the children being provided with 


separate supervised party the Inn. 


REUNION BREAKFAST was held Penn State alumni. 


PLANT TOURS were made ten western Carolinas industries. Left, registrants view combina- 


tion bolter-trim saw Draper Corp. Right, inspecting hardwood flogring and paneling new 
offices Williams—Brownell, Inc. 


FOREST PRODUCTS 
RESEARCH SOCETY 


HOST COMMITTEE for Tenth National Meeting included, front row: Bethel, Exhibits; Mrs. 
Smith, Ladies Program; Hill, Finances; Irwin, Entertainment; back row: 
Harrar, General Chairman; Loughead, Publicity; Hayward, Paul Bunyan Bar- 
Walton Smith, Asheville Arrangements. 
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Tuesday afternoon the ladies visited 
the world-famous Biltmore House 
Gardens, former home the late 
George Vanderbilt. leading cultural 
attraction, regarded the show- 
place the South and contains price- 
less paintings, tapestries, and antiques 
from all over the world. 

Throughout the week various 
tertainment was provided for children 
all ages, including movie 
and teen-age get-togethers. 

Wednesday and Thursday 
lar social events the Paul 
barbecue and the annual party 
vided the remainder the social 
tivities for the ladies. 


Splendid Teamwork 
for Meeting Success 


Credit for the success FP! 
Tenth National Meeting due 
measure the volunteer committ 
members who spent many hours 
preparation for and during the me: 

responsible for co-ordinating the 
the entire committee, which 
strated splendid 
out the week. Walton Smith, 
ville Arrangements Chairman, did 
outstanding job overseeing 
the scene, and was assisted sev- 
eral staff members the 
Forest Experiment Station. 

James Bethel was charge 
arrangements for the highly 
committee during the week were six 
students from State College. 
Jack Hayward was Chairman the 
Paul Bunyan Barbecue, social high- 
light the meeting. 


Local publicity, under the chairman- 


- oO 


ship Harvey Loughead, was the 


most complete FPRS history. 
addition daily newspaper coveraye, 
four television programs 
ranged and viewed six-state 
ence. Details finance and 
were ably handled Hill. 

Other committee members 
uting the meeting were: finan 
Bunyan Barbecue, Colucci, Jr., 
and supplies, Todd, Jr.; tra 
portation and field trips, 
hospitality, Veach, Sr.; 
son; and ladies program, Mrs. 
Smith. 


OCTOBER, 


7 


There’s more log 


than 


the United States Plywood Corporation 
processed and sold. Rather our means 
for creating new products for the American 
people and new markets for the entire wood 
industry. 


For almost years have engaged 
research that has developed just such prod- 
ucts. has also resulted more efficient 
utilization our timber resources. 


United States Plywood Corporation 


just wood 


This development work has taken many 
forms...adhesives which have virtually elimi- 
nated delamination problems...products like 
Novoply® laminate which 
utilizes previously unused 
plastic-skinned plywood which turns sec- 
ond and third growth timber into useful, 
which have given plywood greater sales ap- 
peal, products such Weldtex® and Surf- 
finishing methods which have 
widened fir markets and have started 
the trend prefinished hardwoods. These are 
but few examples research which has con- 
tributed the health and growth our indus- 
try and company. 


enhance our nation’s indus- 
growth our people’s way life. 


Weldwood—The Best Known Name Plywood 
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Whatever the specific problem lum- 
ber seasoning, solution 
some type Lovsted Kiln. 
These units, without question, are the 
most efficient kilns operation today. 
They embody such specialized features 
reversible circulation with fans posi- 
tioned create uniform drying with 
lowest possible power input per cubic 
foot air produced. Look the en- 
gineers Lovsted and Co., Inc. 
bring your own lumber seasoning 
efficient operation. 


PROFITS AHEAD WITH LOVSTED! 
TOOTS-E SIGNALS 


TOOTS-E 


TOOTS-E 


TOOTS-E 
JUNIOR 


SPECIAL SIGNAL SERVICE FOR YEARS 


LOVSTED 


4000 West Marginal Way 1001 North Main Street 591 Howard Street 
SEATTLE WASHINGTON LOS ANGELES 12, CALIF. SAN FRANCISCO CALIF. 


DRY KILNS ARE THE MOST 


FOR FOREST 
AND FACTORY... 


Serving the signal needs forest and factory 
for over thirty-five years, LOVSTED en- 
gineers have developed full line Air, 
Steam, Electric and Vacuum Signal Systems. 
Their extreme dependability and long life are 
the result high standards rigidly maintained. 
Write today our Dept. FP-10, outlining your 
signal problem and will give you 
technical information that will help you its 
solution. 


2185 Pine 1227 Hopaka Street c/o Smith Bell Co., Ltd. 
VANCOUVER, HONOLULU T.H. 


123 Juan Luna St., P.O. Box 
MANILA, 
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(Continued from bage 49-A) 


resolved that the appreciation 
the Society extended the man- 
and the staff. 


Recognizing the contributions 
thot the over Paul Bunyan Barbecue 
Sponsors have made the social por- 
tion our meeting, 

resolved that the Society ex- 
its appreciation the Sponsoring 
Companies and Organizations. 


Recognizing the contribution that 
the table-top exhibitors have made 
the success the meeting, 

resolved that the Society ex- 
tend its appreciation the Sponsoring 
Companies and Organizations. 


Report Tellers Committee 


Your Tellers Committee, composed 
George Garratt, Edward 
Locke, Herbert Fleischer, 
Lear, Fred Dickinson, Ben Bry- 
ant, William Reid, and the Chair- 
man, have counted the ballots and re- 
port the following elected: President- 
Elect, Frank Kaufert; Vice-Pres- 


ident, Eason; Southeast 


gional Board Member, 
Irwin; Regional Board 
Member, Warner; 1957 Na- 
tional Nominating Committee: Fred 
Dickinson, George Garratt, Ed- 
ward Locke, Clark Heritage. 
Submitted James Hamilton, 
Chairman. Upon motion duly made 
and seconded, the report was accepted. 


10. Introduction New Officers 


Retiring President Moss Chris- 
tian, having served for six consecutive 
years the Executive Board, 
edged and extended the gratitude 
the Board these outgoing Board 
Members: Past President Carr, 
who served seven years; Harrar, 
Duke University, Durham, C., who 
served three years; and Frank Parrish 
who served two years. 


introduced incoming members: 
Northeast Regional Board Member 
year)—Charles 
Regional Board Member years) 
—W. Irwin; and South-Central 
Warner. 

Mr. Christian then introduced the 
new President-elect Frank Kaufert, 
University Minn., St. Paul; 
the new Vice-President 
Eason, who was extended 
trip the Orient; and Chris- 
Koppers Co., Pittsburgh, Pa. 

Bescher accepted the gavel 
emphasizing the excellent 
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all-around job which the previous ad- 
ministration had done—in governing, 
membership growth, outstanding 
papers our meetings and finally, 
active Executive Board. 
11. New Business 

Chat Shanks, Babcock Machine 
Co., Baltimore, Md., behalf the 
city Baltimore, extended invita- 
tion the Forest Products Research 
Society hold its 1959 1960 Na- 
tional Meeting Baltimore. pre- 
sented brochure signed the Presi- 
dent the Lumber Exchange, Chair- 
man the Baltimore Section ASME, 
Governor McKeldin Maryland, and 
Mayor was advised 
that the National Executive Board 
would review this and other invita- 
tions near-future meeting. 


HEAT, 
more economy, 
you burn 


Minutes FPRS Tenth Annual Business Meeting 


Ray Berry, Southwest Regional 
Board Member, extended behalf 
the Northern California Section in- 
vitation hold the 1959 National 
Meeting San Francisco. 

Joseph Stearns, Insular Lumber 
Co., Philadelphia, commented 
what felt minor shortcom- 
ing the present meeting. stated 
that future National Meetings the 
Society should have available each day 
once during the meeting mimeo- 
graphed list the registrants who are 
present, indicating their hotel room 
numbers. President Bescher advised 
that this subject would considered 
for the next National Meeting. 

12. Adjournment 

President Ralph Bescher declared 

the meeting adjourned Noon. 


MORE PROFIT, 
lower costs, 
you sell 


When used for fuel, wood scrap reduced chips Williams Hog 
produces maximum evenly restrict flow 
smoke minimum. Handling costs are reduced 


much 75%! 


When processed for sale particle board chips, sawdust wood 
flour, Williams Hog produces better quality, more uniform 


and maintenance costs low. 


Automatic installations for handling wood waste show 
exceptional savings profits. 


Ask for brochure. 


WILLIAMS PATENT CRUSHER PULVERIZER CO. 
ST. LOUIS MISSOURI 


2714 No. NINTH STR. 


e 
e 
AND LARGEST MANUFACTURER HAMMER MILLS THE WORLD 
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Low-cost production 
smooth surfacing starts 


with OLIVER 


Cascades Plywood 
Corporation 


Manufacturers Douglas fir ply- 


Plane wood and Lebanite (smooth-two- 


fast and 


smooth sides hardboard) 
with No. 361 


Surfacer 


General office: Public Service Building, 


This Surfacer smoothly planes all woods inches 
One-piece wedge type bed. Working parts kept permanent 
alignment. Micrometer adjustment aligns bed and cylinder. Easy 
and convenient operate. Write for Bulletin No. 361. 


Portland, Oregon 


Plants at: Lebanon, Oregon 


one operation the Straitoplane 
takes stock out-of-wind ... planes 
both sides smooth and parallel 


GENERAL OFFICES: 
465 California St. 
San Francisco Calif. 


$0. CALIF. Office: 


It's unmatched 1010 Philadelphia St. 
Whittier 


— 
PORTLAND Sales Office: 
908 Terminal Sales Bldg. 


SAW MILL: 
Reedsport, Oregon 


veyorized rough mill layout 


one pass the Straitoplane does the work facing planer 
and single surfacer. planes out much each side 
speeds 90’ minute. The bottom side face jointed, 
and top side planed smooth and straight desired thickness. 
The finished stock perfectly flat, uniformly true. The Straito- 
plane takes stock any length, 36” wide, 
thick, short 16” when fed singly. Many narrow strips can 
surfaced one time. The Straitoplane used leading wood- 
workers high production work. Write for Bulletin No. 170. 


There’s Oliver save money every operation 


Vertical Borers Jig Saws Jointers ~ 

Horizontal Borers Cut-Off Saws Belt Sanders S.. 

Multiple Spindle Saw Benches Disk Sanders the 
Carvers Tenoner 4” Moulder ™ 


Mortisers Shapers Wood Trimmers 


E.K. WOOD LUMBER CO. 
OLIVER MACHINERY COMPANY RETAIL YARDS: Thermal Whittier Long Beach 
Established 1890 GRAND RAPIDS MICH. Sierra Pedro 
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Exhibit TAKE ORDERS 
FROM YOU 


—Adhesives 
Notional Cylinder Gas Co., Chicago 
You've been giving orders for seventy-eight 
years—telling your needs and commanding 


—Wood Preservatives 
University New York College 
find the answers. 


Forestry, 
ind Research 

Norment Lambert, Inc., Lenoir, 
C.—Machinery Representatives 

North Carolina State College, Raleigh 
—Education and Research 

Machine Works and Onsrud 

Cutter Mfg. Co., Chicago—Wood- 

Machinery and Cutterheads 

State University, Univer- 
sity Park—Education and Research 

Perkins Glue Co., Lansdale, 

Power-line Sales, Inc., Detroit, Mich. 

-Stapling Machinery 

Raybond Electronics, Inc., Newton- 

Highlands, Mass.—High Frequency 
Heating Machinery 

Reichhold Chemicals, Inc., Charlotte, 

and Resins 

Allen Shepherd Co., Armstrong 

Machine Works, Rivers, 
Mich.—Steam Traps 

Simonds Saw Steel Co., Middleburg, 
C.—Carbide Saws Tools 

Smith Co., Indianapolis, Ind.— 
Woodworker and Veneers and Ply- 
wood magazines 

tion, Asheville, C.—Research 

Spotnails, Inc., Evanston, 
Machinery 

Standard Dry Kiln Co., Indianapolis, 
Ind.—Dry Kilns 

Steel Slides, Yonkers, Y.— 
Steel Furniture Slides 

Timber Engineering Co., Washington, 

C.—Research Facilities 


We've got just one request make— 


KEEP GIVING YOUR ORDERS! 


COMPLETELY ENGINEERED SAWMILLS 
AND SAWMILL COMPONENTS 


CARRIAGES AUTOMATIC HAND-SET 


The industry’s 
best values; 
use all over the 
world for in- 
creasing oper- 
ating profits, 
meeting exact- 
ing require- 
ments. Fast- 
moving flexible, 
accurate, easily 
controlled, and 
rugged. For 
band circu- 
lar saws all 
designs. 


Automatic Carriages for both hard and soft 
woods; completely push-button 


control knee taper, dogs, set flip- 
pers, etc.; accurate .006 in. normal 
cases; fast, flexible, rugged, labor-saving. 


Tri-State Container Corp., Elizabeth- 

town, Tenn.—Containers 

bridge, Mass.—Furniture Gliders. 

Forest Products Laboratory, 

Madison, Wis.—Research 

and Plywood Products 

Vanderbilt Co., Inc., New York 
City—Lumber Seasoning 

Victory Carbide Saw Tool Co., Chi- 
cago—Carbide Tools 

Memphis, Tenn.—Dry 
Kilns 

Weyerhaeuser Sales Co., St. Paul, 
Minn.—Hardboard Chipcore 

Machine Works, Memphis, 
Presses and Wood- 
working Equipment 

Inc., Asheville, 

C.—Veneers 

Patent Crusher Pulverizer 
Inc., St. Louis, Mo.—Chippers 

dwelding, Inc., Burbank, 
Frequency Heating Equipment 
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GIANT CARRIAGE FEEDS 
ENTERPRISE DOUBLE TWIN-DISC CLUTCH TYPE 
The finest clutch friction feeds; faster cutting speeds 
with lower maintenance. For use with all ENTERPRISE 
sawmills, and with other models the field. Wide varia- 
tion speeds, positive control, ease operation. Auto- 
motive-type facings—long wearing and easily replaceable. 


BAND 

SAWMILL HEADRIGS 
Heavy-duty; right left hand 
models; for in. in. saws; 
dynamically-balanced wheels; dou- 
ble-wall cast iron frames; standard 
sizes in. and ft. 


WRITE FOR ENTERPRISE BULLETINS 


Bulletin 201— 
ENTERPRISE Models 21, 
34, and 56 Circular Saw- 6-ft. Band Saw Mills; 
mills, Headrigs and Car- Special Band Mill Car- 
riages. riages, Carriage Feeds. 


Bulletin 207— 
ENTERPRISE 54-in. and 


LOG CONVEYORS 
For use wood rooms and log 
hauls, with cut-off saws, barkers, 
live decks, etc. Cast-steel roll with 
abrasion-resistant hardfaced teeth 
—makes the roll impossi- 
ble. Sizes in., in., in. 
roll face handles 


Bulletin 203— 
ENTERPRISE Top Saws, 
Lumber Transfers, Live 
Rolls Set Works, Head- 
blocks, Special Drives, 
Log Roller Conveyor 
Units, Roll Cases, Com- 
plete Lumber Mills, 
Sawmill Supplies and 
Accessories. 
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WRITE FOR 


NEW CHIPPER 
CATALOG 


Chipper with spout installed 
Weyerhaeuser Timber Co. 


ay 


\ 


QUALITY SPECIFICATION SIZE 
PULPWOOD CHIPS FROM SLABS 
EDGINGS ROUND WOOD 
VENEER CORES 


From the complete line MURCO 
Wastewood Chippers here are illus- 
trated three that are preferred 
mills throughout the country who are 
producing 
pulpwood chips from sawmill 
planer trimmings, slabs, edgings. 
round wood, veneer cores, etc. These 
mills have stopped burning dollars 
and are now selling chips. Thei: 
preference for MURCO Chippers 
the MURCO outstanding performance 
producing more and better chips 
less cost with less sawdust and slivers. 
free from repairs while the same 
time having production records one 
hundred cords over per hour. 
will pay you investigate 
MURCO Chippers can for you. 


MURRAY 


MANUFACTURING CO. 
Since WAUSAU, WISCONSIN 


Chipper installed Hallack Howard wood Chipper installed Allison Lumber 
Lumber Co. Winchester, Idaho. Co. Bellamy, Alabama. 
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SEVENTH ANNUAL LUNCHEON 
MEETING members the Na- 
tional Executive Board and Section 
and their delegates was held 
the Rhododendron Room the 
Battery Park Hotel, Asheville, 
Thursday, June 

general the meeting recom- 
mended continued strengthening 
liaison between the national executive 
office operations and those the sec- 
tions. was recommended that copies 
all correspondence sections 
sent the chairman and secretary 
addition others concerned, keep 
the officers currently informed all 
matters affecting sections. 

was also recommended that sys- 
tem instituted for advising sections 
the exact status papers the 
process publication the JOUR- 
NAL. 

The meeting attendees commended 
the Committee for 
its foresight planning literature in- 
tended for wide distribution poten- 
tial students wood technology 

Those attending the meeting were: 
Bensend, Midwest; Ray 
Berry, Executive Board; Bescher, 
Executive Board; Burrell, Ohio 
Valley; Carr, Executive Board; 
Christian, Executive Board; 
William Delmhorst, Northeast; Fred 
Dickinson, Northern California; 
Franz, Great Lakes; Granum, 
Upper Mississippi Valley; Jerome 
Habig, Ohio Valley; Harrar, 
Executive Board; Hiller, Execu- 
tive Board; Huffman, Florida- 
ecutive Board; Paul Lane, Upper Mis- 
Valley; Lockard, Execu- 
tive Board; George Marra, Inland 
Earl McCarthy, Pacific 
Northwest; Rufus Page, Florida- 
Steve Preston, 
cit Lakes; John Ritchie, Execu- 
Board; Edward Roche, Executive 
Frank Rovsek, Executive 
Seng, Ohio Valley; Tom Shelton, 


son, Northern California; Stil- 
linger, Pacific Northwest; Tony Vea- 
zey, Inland Empire; Warner, 
Executive Board; John Wells, Mid- 
South; Wells, Mid-South; 
Frank Kaufert, Executive Board. 

The minutes the June 23, 
1955 meeting were read. These called 
tion bookkeeping system, model sec- 
tion by-laws, revised membership ap- 
plication blank, scheduling separate 
annual Section Officers meeting, and 
discussion institute research. 
was noted that the Executive Board 
had acted favorably upon all sugges- 
tions with the exception the last, 
which not within the immediate 
province the Society. 

President Christian then turned 
the meeting over Chairman Tony 
Veazey the Section Officers Advi- 
sory Committee. 

Earl McCarthy, Northwest Section 
Membership Chairman, 
cussed his experience gaining new 
members. emphasized continuity 
from year year standing com- 
mittee; naming sales representa- 
tive Section membership chairman; 
that Section meetings are the best 
source new members; 
that non-members rarely attend more 
than two meetings before joining 
F.P.R.S. 

The committee recommended 
that the Executive Office careful 
note that principal section officers 
informed copy any correspon- 
dence affecting section activities. The 
Executive Board later moved in- 
struct the Executive Office include 
section chairmen and secretaries all 
correspondence relating their sec- 
tion. 

The committee endorsed the pro- 
posed brochure the 
tion division important endeavor 
the industry going attract stu- 
dents the high school level into for- 
est products curricula. The Executive 
Board subsequently advised that the 
committee has additional work 
implementing the project. was 
suggested that the American Forest 
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Products Industries, Inc. might 
logical organization undertake print- 
ing and distribution this brochure. 
Carr was appointed chairman 
committee serve liaison between 
F.P.R.S. and N.L.M.A. investigat- 
ing basis putting this program 
into action. 

The committee recommended that 
method implemented for report- 
ing sections the status papers 
submitted for publication. was sug- 
gested that the Executive Office advise 
the sections current status 
papers hand, acknowledge receipt 
each new paper, advise sections 
date being sent reviewer, and send 
follow-up postcard the section 
after review. 

recommended that procedure for 
handling papers included the 
editorial style manual currently being 
prepared the Executive Office. 

The Executive Board approved 
these recommendations and instructed 
that they instituted. 

The committee recommended 
review the existing policy pre- 
paration and issuance preprints 
conjunction with national meetings. 
The Executive Board voted that 
change made the existing policy 
view the monthly Forest 
UCTS JOURNAL and already heavy 
publishing schedule. detailed ex- 
planation will made each Section. 

Concluding the luncheon meeting, 
Berry, chairman the constitu- 
tion and by-laws committee, reviewed 
the proposed revision section by- 
laws designed create uniform by- 
laws among the Sections consistent 
with those the parent organization. 

Mr. Berry, chairman the execu- 
tive office fund-raising program, out- 
lined his plan action approach 
companies the forest products in- 
dustry for donations $1,000 each 
toward potential goal $100,000. 
asked the Section officers assist 
supplying names top executives 
organizations their area who may 
invited participate. 

The meeting was officially adjourned 
1:30 P.M. 


Section Offi ive Board Meeti 
Report ection 1cers xecutive boar eeting 
SECTION OFFICERS ADVISORY COMMITTEE met with National Executive Board coordinate matters mutual interest. 


Warping, Checking Splitting 


largest 


sheets with 


Controlled Temperature 


Air Circulation 


Sturdy, Life-time Construction 


Wide Range Types 


Investigate the advantages 


Dryer now. write phone 
today for details. 


Here uniform, efficient drying speeds that are consistent with 
highest quality. There Proctor Veneer Dryer handle every 
type cut, every type veneer, every production requirement. 
Veneers dry evenly, without warping, any desired moisture content. 


WIRE AND GIRT CONVEYORS 


Special Proctor-designed conveyors hold 
veneer fixed position during travel 
through the dryer, yet because unique 
wire girt construction, the sheets can 
contract normally without warping, 
checking, splitting. The open mesh 
the conveyor exposes almost the entire 


surface area the sheet for better drying. 
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QUALITY CONTROL—June 
Chairman, Latimer, Nickey 
Brothers, Inc., Memphis, Tenn. 


The meeting was called order 
2:00 p.M. Ben Bryant served 
Secretary. 


Plans for the 1957 National 
Meeting. 

Dr. James Bethel made motion, 
seconded Ben Bryant, that the 
Quality Control Division have tech- 
nical session the 1957 National 
Meeting. Lewis Reed suggested 
that papers should contain good case 
histories and adequate, but not com- 
plicated, details. Dr. Bethel suggested 
that proper balance could achieved 
technical papers well 
case histories. Dr. Bryant suggested 
paper basic program for par- 
ticle board plant. Other specific paper 
possibilities were suggested. The mo- 
tion was adopted. 


Statistical Quality Control Bro- 
chure 


Chairman Latimer brought the 
subject the statistical quality con- 
and reported its 
progress—a modification Mr. Tom- 
bach’s series articles. Willard Pratt’s 
case histories (with sign attached) 
was favorably reported and was sug- 
gested for annual review. Dr. Bryant 
combining the general treat- 
ment brochure, which already 
rough draft, and the 
available within the group. Cala- 
han, Singer Mfg. Co.; Bethel, 
State College; Aubrey Wylie, 
Michigan State University; Willard 
Pritt, California Redwood Association; 
and Charles Latimer, Nickey Brothers, 
volunteered supply case histories. 


Future Plans 


Bethel shared problem about 
Control Short Courses con- 
limiting personnel registered. 


Plans Are Formulated For Coming Year 


Copies the tentative brochure 
were given committee members for 
critcism after which they were 
sent Chairman Latimer. 

Dr. Aubrey Wylie presented copies 
paper entitled “Training for 
Quality Control Work.” The consensus 
the group was that submit 
contributed paper for the FOREST 
PRODUCTS JOURNAL since the group 
agreed that was adequate and 
timely piece work. 

The group briefly discussed new de- 
velopments and potential develop- 
ments the 

The meeting adjourned 3:30 P.M. 


VENEER AND 
cher, Forest Products Lab- 
oratory, Madison, Wis. 


Annual Industry Report 


Discussion the annual industry 
report the Veneer and Plywood 
Committee, published the February 
issue the Forest Products Journal, 
led the conclusion that subsequent 
reports, least for the next few 
years, should restricted activities 
selected segments the veneer and 
plywood field. Segments mentioned 
for treatment were: veneer; hardwood 
plywood; softwood plywood; and com- 
bination, modified, veneer 
and plywood products. The last seg- 
ment might include veneer and paper 
combinations, overlaid plywood, im- 
pregnated and treated plywood, ply- 
wood with surfaces modified brush- 


ing other mechanical treatment, ve- 
neer-particle board combinations, and 
the like. Tentatively was thought 
that this last-mentioned segment might 
well the subject 1956 report. 


Report Committee Functions 


progress has been made the 
project, adopted year ago, sur- 
veying the problems needing research 
veneer and plywood. was thought 
that some progress could possibly 
made one portion this problem, 
namely, survey research facilities 
and research programs underway 
public and commercial laboratories. 
The Chairman was authorized ap- 
point several persons undertake 
such survey. 


Veneer and Plywood Session 
1957 National Meeting 

was decided ask the Executive 
Board that technical session ve- 
neer and plywood held during the 
next FPRS National Meeting June, 


IV. Membership 


great changes membership 
the veneer and plywood committee are 
contemplated. 


WOOD PRESERVATION—June 
—Chairman, Ira Hatfield, Wood 
Treating Chemicals Co., St. Louis, 
Mo. 


Report Minutes 1955 Sub- 
ject Matter Committee Meeting 

Dr. Behr was appointed tem- 
porary Chairman, and was asked 
read the minutes the 1955 Subject 
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PRODUCTS JOURNAL 


1956 FPRS Subject Matter Division Reports 
SHIRT-SLEEVE SESSION was held Subject Matter Division Chairmen and President-Elect Frank 
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Matter Committee Meeting. Two items 
especially covered the 1955 minutes 
were discussed, namely, whether the 
name the Wood Preservation Com- 
mittee should broadened encom- 
pass preservation other wood prod- 
ucts and why the suggested subjects 
for papers were not covered this 
year’s meeting. 

was moved Meyer that 
the Executive Committee asked 
give favorable consideration chang- 
ing the name the Products 
Preservation The motion 
was seconded and passed. 

retardants, treating ladders, treat- 
ing cooling towers, treating rail- 
road car lumber, treating plywood, 
treating laminated timbers, treating 
furniture and similar items give 
dimensional stability, and the treating 
composition were not cov- 
ered this year’s sessions, Chairman 
Hatfield pointed out that because 
the timeliness having papers deal- 
ing with prevention decay and 
termites building construction, the 
Committee voted have that its 
theme and seek speakers and papers 
that subject. was further stated 
that some the subjects suggested 
1955 were either being covered the 
American Wood-Preservers’ Associa- 
tion were being considered them 


TECHNICAL COUNSEL 


full staff specialists with years experience 
and complete laboratory facilities, ready assist 


every way. 


ENGINEERING SERVICE 


experienced engineering department help 
planning, designing and installing new 
pressure-treating plants; modernizing old plants; 
selecting equipment meet your specific needs. 


WOODTOX Penta Preservative and 
Water Repellent 


clear, clean, non-staining treatment combining 
advantages Penta plus resistance against 
swelling, warping, shrinking and other moisture 
damage. Meets NWMA and Western Pine 


(fire retardants, cooling tower treat- 
ments, treatment car lumber), and 
should not duplicated our ef- 
forts. paper the treating 
composition boards was presented 
Mr. Meek. 


II. Program for 1957 Annual Meet- 
ing 

was suggested that there wide 
range subjects available that would 
suitable for papers 1957. The 
list includes: new developments 
the preservation field, treatment for 
building lumber, proper building de- 
sign means preventing dete- 
rioration wood, review test 
methods for evaluating preservatives 
for different end-use products (e.g., 
fiber boards), and specifications that 
will insure paintability pressure- 
treated wood. 


Those interested wood products 
were urged send sug- 
gestions either Hatfield the 
Executive Offices Madison that 
early consideration could given 
them and selecting theme for 
next year’s session. 


Annual Industry Report 


The preparation and presentation 
the annual report was discussed. Chair- 
man Hatfield asked for comments 
several points that this year’s report 


presented typed form the 
Asheville meeting could made more 
complete before published the 
Annual Review issue the Journal 
February, 1957. The points 
cussed were: 


Should commercial firms in- 
dividuals those firms mentioned 
name reporting technical activi- 
ties being undertaken sponsored 
them? The group voted the affirma- 
tive, stating that they are entitled 
much credit for technical work 
state federal agencies private 
schools technological laboratories. 
commercial 
when reporting work progress 
programs being undertaken was 
passed. 


poor foreign coverage work 
progress accomplishments and 
had only smattering 
literature citations foreign work, 
Hatfield raised the question 
whether was better include 
did have this incomplete form 
preliminary copy the 1955-56 
report. 

was the wish the Subject Mat- 
ter Committee that whatever have 
foreign activities included 


PENTAchlorophenol WOOD 
PRESERVATIVES 


Most satisfactory and permanent all wood 
preservatives against decay, fungi, termites and 


other wood boring insects. 


Assoc. preservative standards. 


Whatever your problem the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue 


St. 10, Missouri 


NOXTANE SAP STAIN CONTROL 


Most effective, safe and economical treatment 
made for protection against sap stain fungi. 
Leaves wood bright and clear. Quick solubility, 
dustless, non-irritating. Won’t damage metal 
equipment. 


EQUIPMENT 


Exclusive national sales agents for 
Efurd Machine Welding Com- 
any, builders Hurricane 
ebarkers, Peelers, Framers, 
Incisors, Trams, etc. 
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HUMIDIFIER OPEN 


FAN RUNNING 


‘OR LESS 


SOLENOID 


VALVE 
LY OPEN 


STRAINER 


KEY 
nder 
Steam 


Why Steam Best For Humidification 


Accurate Control. Controlled sensitive humidistats, 
Armstrong Humidifiers respond quickly slight changes 
relative humidity. Because steam gas readily dispersed 


Fig. 1—The simple, accurate Armstrong 
Model C-2 Humidifier installed 
similarly unit heater. 


Fig. This Armstrong humidifier discharges 
directly into heated air duct RWAY Furniture 


plant, Sheboygan, Wis. 


WHAT WOODWORKING MEN SAY: 


cannot conceive one 
room one area ina 
furniture woodworking 
plant that does not need 
controlled 


Igloo Cabinet, Inc. 
Chicago, Illinois 


During the first 
Season alone saved 
about enough pay for the 
entire cost the (Arm- 
between $5,000 and 
$6,000 


Vilas Furniture Co., Ltd. 
Cowansville, Que. 


One the most im- 
portant requisites pro- 
ducing good woodwork 
would 
not without our Arm- 
strong 


Everett Piano Co. 
South Haven, Michigan 


warpage and checking 
(10% and up)... today 
have practically 
(Since installing Arm- 
strong Steam Humidifiers.) 


Mersman Bros. Corp. 
Celina, Ohio 


Guaranteed! 


FOREST PRODUCTS JOURNAL 


956 Maple 


the room atmosphere providing humidity control through- 
out the room within humidistat setting. 


Dripping. There are damp spots because the 
steam quickly intermixes with the air. water comes out 
Armstrong Humidifier because the inner chamber steam 
jackéted evaporate any water droplets. 


Mineral “Dust”. Dry steam leaves residue 
settle out the air occurs when water sprayed for 
humidification. 


Why Armstrong Steam Humidifiers Are The Best 


Moderate Initial Cost. The price Armstrong Humidi- 
fiers moderate and installation relatively simple. 
result they commonly pay for themselves one season 


through elimination dry air losses. 


Low Operating Cost. average, steam for humidi- 
fication costs about per 1000 cubic feet space for 24-hour 
day. The cost electricity for operating humidifier fan 
costs about cent per day you pay high cents per 
kilowatt hour. 


Low Maintenance Cost. Fan motor bearings are lubri- 
cated for life. Solenoid valves air valves and humidistats 
are designed for years service life. There not much 
wrong with Armstrong Humidifier. Maintenance men 
like their simple, sturdy construction. 


Armstrong Bulletin No. 505 explains con- 
trolled humidification for woodworking, 
gives recommended relative humidities for 
various departments, contains EMC table, 
wood shrinkage table, describes benefits 
secured use Armstrong Humidifiers. 
For your free copy, call your local Armstrong 
Representative, write: 


ARMSTRONG MACHINE WORKS 


Three Rivers, Michigan 
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this annual report when 
submitted for publication the Jour- 
nal, and that steps taken make 
the annual report comprehensive 
possible the future. was pointed 
out that have fellow FPRS mem- 
bers these various world localities, 
and perhaps can them 
serve the committee report 
wood preservation progress and litera- 
ture their localities. such members 
are not found, was suggested that 
try find other individuals who 
would interested serving such 
capacities. Dr. Lindgren stated 
would help find personnel some 
the localities wished. 


IV. Membership 


The Chairman asked for those who 
were interested serving the Com- 
mittee for make known, 
and said would welcome sugges- 


tions others who should con- 
tacted. 

The meeting adjourned 10:10 

Attending the Wood Preservation 
Committee Meeting were: Ira Hat- 
field, Wood Treating Chemicals Co.; 
Control; Behr, Chapman Chem- 
ical Co.; Miles, Puget Sound 
Naval Shipyard; Goldstein, Kop- 
pers Co., Inc.; Van Allen, Wood 
Treating Chemicals Co.; Meek, 
Minn. Ontario Paper Co.; 
Marshall, Insulation 
Clements, Clements’ Pest Con- 
trol; Taub, Sherwin Williams 
Co.; Garlick, Protection Prod- 
ucts Mfg. Co.; Walters, Univer- 
sity Illinois Meyer, The Dow 
Chemical Co.; Ruhoff, Monsanto 
Chemical Co.; Wise, Wood 
Conversion Co.; Huber, The 


FRAME, CASE END AND 
MITRE CLAMPS 


today, 


HANDY HAS STANDARD WAYS 
for you put and together 


Putting things together the important thing your plant does. 
you better tomorrow than are you 
will have better product sell for less, greater profit. 


That’s where Handy comes nowhere else 
can you find such wealth assembly and clamping 
know-how. Right now, from the 374 standard types and 
sizes Handy clamping machines and presses, you will 
surely find the ones your work more efficiently. Or, 


LOCK CORNER 
BOX CLAMPS 


AUTOMATIC EDGE BANDING 
AND MOULDING BONDERS 


CASE AND 
MITRE-CASE CLAMPS 


your problem one Handy hasn’t yet encountered 
the last years, new the 375th 


will engineered get your job done best. 


For you, Handy offers more: 
the most extensive line far 
—equipment famous for its 
rugged dependability, efficient 


Contact Handy today; you DRAWER CLAMPS 

will find out why Handy has 

always been the leader. 


AIR-DRAULIC 
AND PNEUMATIC PRESSES 
HOT COLD PLATEN 


2438 West Lawrence Avenue 


SHUTTER 
ASSEMBLY MACHINES 


Dow Chemical Co.; Lindgren, 
Products Lab; George 
Osmose Wood Preserving 
Co.; Lehrbas, Southern Forest 
Experiment Station; Lockard, 
Darworth, Inc.; Kittell, Joslyn 
Mfg. Supply Co.; Olson, The 
Dow Chemical Co.; Wallace, 
Western Electric Co.; Burpee, 
Amer. Wood Preserving 
Ray Osborne, Amer. Wood Preserving 
Chemical Co.; Mayfield, Barrett 
Div., Allied Chemical Dye 
Mickels, Vestal Lumber Mfg. 
Co.; Dixon, Osmose Co.; and 
Secor, The Dow Chemical 
Company. 


GLUES AND GLUING—June 
Chairman, Alan Marra, 
versity Michigan, Ann 
Mich. 


The meeting was opened 
A.M. Chairman Marra. Ben 
Bryant served Secretary. 


Dr. Marra discussed the 
the Division planning technical 
sessions and gathering information for 
the whole membership, 
committee organization which could 
best serve these purposes. The Divi- 
sion will operate under the guidance 
small group appointed cover the 
designated segments the field. The 
work the Division has been divided 
into nine areas, each administered 
chairman and staffed specialists 
who are position contribute 
time and knowledge the work. Fol- 
lowing the organization pres- 
ently drawn. The membership the 
Society invited review the list 
subcommittees and sections and con- 
sider whether they wish participate. 
Those that feel they can contribute 
should contact the chairman the 


the chairman the par- 


ticular subcommittee which 
interested. 


The following subcommittees and 
sections were proposed: 


Forest Products Lab., Chairman. 
Section plywood adhesives; 
assembly adhesives; laminating ad- 
hesives; dissimilar materials adhe- 
sives; extenders; modifiers; 
selection and performance. 

Il. Gluing Techniques and 
Co., Chairman. Section 
combination materials. 

Methods Test—John Butler, 
Hardwood Plywood Institute, Chait- 
man. Section strength tests; 
accelerated durability tests; long 
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design and manufacture 


CONTINUOUS DRYERS 


FOR VARIOUS 
WOOD PRODUCTS, 
VENEERS 

FIBRE BOARDS 


inet COE Dryer- 
about 


| 


Line Gas Fired Coe 
Fibreboard Dryer 


Wet end section, 
line, ft. roll Model 
Coe Veneer Dryer. 


Coe Dryers, their present form, performance basis. Almost with- 
are the result more than years out exception, performance has ex- 
specialization. The original Coe ceeded the guarantee. 


Dryer was built and sold 1902. 
Our engineering and research 


Dryers are available sizes and departments are always willing and 
types for all needs, for drying fibre- anxious cooperate the devel- 
boards and veneers. They are rated opment drying processes for new 


conservatively and sold wood products. 
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time durability tests; service obser- 
vations; specifications. 

IV. Gluing Equipment Robert 
Williams, 
Chairman. Section storage and han- 
dling; mixing; spreading; 
pressing; heating. 

Current Research James 
Bethel, State College, Chairman. 
Section basic research relating 
wood; basic research relating 
adhesives; development research. 

VI. Patents Richards, Ala- 
bama Polytechnic Institute, Chairman. 

VII. Bibliography Ben Bry- 
ant, University Washington, Chair- 
man. Section books; articles. 

Technical Sessions Divi- 
sion Vice-Chairman, Blomquist, 
Chairman. 

Annual Review Alan 
Marra, University Michigan, Chair- 
man. 


order assure progress all 
directions, vice-chairman was ap- 
pointed and given the important task 
organizing the technical session for 
next year. Dr. Richard Blomquist 
was named this post. head 
the Glues and Gluing Section the 
Chairman Committee Ad- 
hesives the American Society for 
Testing Materials, Chairman the 
1956 Gordon Conference Adhesion 
the American Association for the 
Advancement Science, and the 
author numerous articles adhe- 
sives. 

John Ritchie suggested 
membership the Division sent 
questionnaire for suggestions 
people who would effective sources 
information. Dr. Bryant added that 
space should allotted for sugges- 
tions for National Meeting papers. 


POWER-LINE 


PL-35 Stapler with 
attaching cross section case. This 
method has increased production 
has eliminated hammer 
this user. 


Announces new line 
Lightweight Staplers 


SERIES 


Specially suited for all 
types wood stapling 


These new staplers are more compact, with 
simpler mechanism resulting easier handling, 
lessened fatigue and increased production 
stapling operations. 


Series staplers weigh only lbs., about 
one-half the weight the usual industrial stap- 
ler. They drive staples 1%” long the 
hardest woods without recoil, rate 
120 per minute. Staples can countersunk, 
desired. Operating pressures: 120 


The ideal staplers for cabinet working, assem- 
bling drawers, case backs on furniture, sash and 
door work, etc. Illustrated below are models 
available for immediate delivery. 


Write for information these other 
Power-Line tools for the woodworking industry. 


POWER-LINE SALES COMPANY 


540 South Monterey Pass Road 


Branch plant: High Point, North Carolina 


Monterey Park, California 


Warehouse: Detroit, Michigan 


Sales representatives: Chicago, Memphis, New York, San Francisco, St. Louis, Boston. 


PL-125 


PL-5 PL-3 


Thoughts were shared whether 
not the scope the Division should 
include paper adhesives. The con- 
sensus the group was that wood 
must one the components the 
adhesive bond. Truax suggested 
that this would good starting 
point. 


Program for 1957 National Meeting 


The group agreed have tech- 
nical session next year. Criticism 
past papers was made. The group 
agreed that all papers must 
viewed before acceptance presenta- 
tion. Sentiments included: avoiding 
inaccuracies; avoiding 
papers; more emphasis 
details; panel discussion. The 
approved the panel discussion 
proach. 


Dr. Bryant suggested that for 
session, two (e.g., research 
paper and application paper) 
one panel discussion would 
imum. 


Redfern suggested panel 
automation. Other subjects 
were: automatic gluing and spreading, 
mixing and spreading techniques. The 
general area new automatic 
equipment and techniques mixing 
and spreading and glued assembly 
was discussed. 


Suggestions were made for modera- 
tors for next year’s session. 


The meeting adjourned 10:50 
A.M. 


Attending the meeting were: Don 
Redfern, American Marietta 
Hill, Alabama 
Jorge Gonzalez and Theodore Bailey, 
Theodore Bailey Co.; Gill 
and Lehmann, Peter Cooper 
Truax, Forest Products Lab; 
Ritchie, Douglas Fir Plywood 
Assn.; Kaufert, University 
Minnesota; Hine, The Borden 
Co.; Wahl, Archer Daniels Mid- 
land; Yerger, Wood-Metal 
Reimer, Monsanto Canada, Lid.; 
Butler, Hardwood Plywood 
Heagh, General Electric 
Huber, Dow Chemical 
State University New York College 
Cyanamid Co. 


CHEMICAL 
6-—Chairman, Reavis 
Philip Morris Co., Richmond, Va. 


and introduced 
Duane Kenaga served 


Report Last Work 

Special papers published 
Journal—Review Chemical 
tion, Dr. Locke. 
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Wherever you find woodworking 
equipment, chances are you'll find KIRK BLUM 
Dust Collecting Systems. And, whether it’s the 
Plenum Main type system, exclusive Kirk 
Blum development, the streamlined Tapered 
Main system, you'll find air...the IN- 
VISIBLE increasing production and im- 

working conditions. 


old dust collecting system may wasting 
substantial amounts power, limiting produc- 
tion and handicapping operation your plant. 
more than years experience, Kirk 
Blum Engineers have gained skill that can 
used effectively your small. 


Call Kirk Blum Engineer for no-obliga- 
tion survey. Write for the booklet Systems 


for Woodworking Plants. 


3 


THE KIRK BLUM MFG. CO. 
STREET 
CINCINNATI OHIO 
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Chemical utilization session 10th 
Annual Meeting Chairman was 
pleased with response solicitation 
for papers. 


Bibliography Dr. Jean Mater 
Special Energy Treatments 
Cellulose,” turned over Publica- 
tions Committee. 


Promotion “Wood Section” 
Chemical Abstracts 


Report committee Dr. Locke 
—No significant results report. Dr. 
Locke talked with Mr. Hackett 
Columbus, Ohio the absence Dr. 
Crane. Letters were written Dr. 
Locke and Dr. Gregory Dr. Crane. 


Discussion—Dr. Sproull suggested 
letters from industry representatives 


would help. Dr. Locke agreed and 
suggested that personal contact also 
made. Dr. Saeman suggested that 
lieu wood section, the cellulose 
section expanded include “b” 
section summarizing all wood papers 
with chemical implication. Dr. Gregory 
suggested that footnotes cross-refer- 
ences might added. 

Dr. Pearl indicated that the repre- 
sentatives the Paper Institute have 
fought losing battle over this for 
years. didn’t foresee much success. 
Dr. Woodruff volunteered talk with 
Dr. Crane. Dr. Locke suggested the 
argument used that increased chem- 
ical activity the bark and lignin 
fields will lost proper section 
not designated. Mr. Meyer said 
would talk with Dr. Nutting Dow 


UNI-POINT Guarantees 25% 


GREATER 
PRODUCTION 


PER MAN-HOUR! 


How? 

Well 

first study 

the 
then 

the 

answer 


below! 


See the saw blade? Whether that blade set for bevel 


the saw blade 


ALWAYS CUTS EXACTLY THE SAME POINT the 
table you see pictured now. UNI-POINT means... 


one point 


revolutionary machine design with 


amazing time saving features. other radial saw like it. 


write for details 


your production costs down! 


Dealers All Principal Cities 


Chemical, who has considerable 
fluence with this activity ACS. 

The following committee was ap. 
pointed with approval the new 
Chairman the Chemical Utilization 
Committee: Chairman—S. Wood- 
ruff, Battelle Memorial Inst.; 
Gregory, Weyerhaeuser Timber Com. 
pany; Meyer Dow Chemical 
Perry, Little Co.; and 
Laboratory. 


11th Annual Meeting 


Suggestions were made for more 
industry papers contrasted with in- 
stitutional papers. Members ing 
agreed hold session. 

Type session—Dr. Locke 
gested program papers for day 
and symposium for another 
the latter program highly 
nical. was mentioned that alo 
was desirable area for such 
gram there were several 
the vicinity who should 
Dr. Sproull and Dr. Gregory 
ported the suggestion Dr. Locke. 
objections were forthcoming and 
the two-session program was approved 
request the General Program 
Committee. 

Charge Chemical Utilization Ses- 
sion, 1957 Annual Meeting: Chair- 
man, Gregory, Weyerhacuser 
Timber Co.; Pearl, Institute Paper 
Chem.; Perry, Little Co.; 
Cairns, Hercules Powder Co.; 
Kenaga, Dow Chemical Co. 


IV. Review Committee Chairmen 
Meeting (by Dr. Sproull) 

Scope and functions committees 
—It was voted recommend that the 
names changed Divisions with 
ness the Divisions. 

Strong general 
chairmen were disturbed poor at- 
tendance the opening session the 
mended that the program future na- 
tional meetings open with sirong 
general session which would include 
speakers national reputation. The 
sponsibility for this session aid 
and participation the 

Who are members the 
tees? was resolved that any 
interested and willing some 
the work the Society throug’: the 
established system may 
member. 


Expenses Associated with Com- 
mittee Activities 

fund established from 
sion dues. This would facilitate 
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years ago Siempelkamp produced the first part- 
icle board press plant the world. 


Today, with the know-how and experience obtained 
numerous deliveries, Siempelkamp builds 
board press plants. 


This advanced position which Siempelkamp holds 
this line secured many patents and 


present automatically operating Siempelkamp 
particle board press plants with output 


are being built. Why not profit from our ex- 
perience and request technical advice from 
without any commitment. 


Siempelkamp Co. 
Maschinenfabrik Krefeld West Germany 
cable address: Siempelkampco telex no. 0853811 phone: 28676 
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CHEMICAL UTILIZATION DIVISION 


ter distribution bibliographies and 
aid carrying out duties the 
Committee. Dr. Sproull indicated that 
date expenses have been nominal, 
and have general been borne the 
employers. 

Dr. Locke reviewed 
pointing out that committee rather 
than division names had been kept 
for fear dividing the Society into 
special groups. nominal sum set 
aside service the committee work. 
the group deemed dues desirable, 
could make recommendations 
Eason, Vice-President. was 
resolved that the scope the com- 
mittee grew, might necessary 
request funds for committee activities. 


VI. Binding for 
prints 

uniform binding for committee 
reprints was left for further action. 


MODEL 


PUSH BUTTON—AIR DRIVE 


Dependable pneumatic Spotnailer 
drives heavy gauge staples pins 
lengths inches high speed. 


MODEL 
STANDARD MALLET DRIVE SPOTNAILERS 


Extremely dependable, medium duty 
machine widely used for fastening mill- 
work, floor etc. 


VII. Completion Bibliographies 

Bark—S. Woodruff will under- 
take this can gain clearance 
Batelle sponsor. Wallace will aid 
cork section. 


Pyrolysis—R. Sproull will com- 
plete bibliography pyrolysis. 

Others suggested pectins, hemi- 
celluloses, analytical 
various wood fractions. 


Dr. Durso, Buckeye Paper, 
Memphis, may able compile one 
hydrates. 


Annual Report for Review 
Issue the Journal 


Past experiences chemical utiliza- 
tion field Sections have been done 
part several people and the re- 
port edited Dr. Locke. 


Subdivision given areas was dis- 


STANDARD HEAVY DUTY—MALLET DRIVE 


For driving longer heavy-gauge staples 
and pins. 


Magazine holds 200 fasteners. 


NAIL Pittsburgh Seal, In- 
terior Panels, Cabinets, In- 
sulation Board, Floors, Roof 
Trusses, Heat Ducts, etc. 


HIGH VELOCITY 
MODEL AIR DRIVE 
Well balanced tool speeds fastening 
operations with minimum operator 
fatigue. 


Your Spotnail Man can 

help you solve tough 
fastening problems. Call 

him now. 


WOOD DRYING DIVISION 


cussed. Trend this direction but 
action now somewhat premature. 

Review part opening 
national meeting—L. Wallace 
gested the reviews part the 
session mentioned above. 
was pointed out that the present 
and status the Review Issue wou 
upset. 


IX. New Officers Chemical 
zation Committee 


Chairman—Dr. Gregory, Wey: 
haeuser Timber Co. 

Attending the meeting were: 
Lyness, Procter and Gamble 
Perry Jr., Arthur Little, Inc.; 
Wallace, Crown Cork Seal Co.; 
Pearl, Institute Paper Chemistry; 
Meyer, Dow Chemical Co.; 
Hauter, Allan Wood Products Co.; 
Lab; Woodruff, Battelle 
rial Institute; Foley, Weyer- 
haeuser Timber Co.; Williams, 
Shell Chemical Corp.; Werke- 
ma, Dow Chemical Co.; Doyle, 
Darworth, Inc.; Tobey, Dow 
Chemical Co.; Ely, Potlatch 
Forests, Inc.; Gregory, Weyer- 
haeuser Timber Co.; Locke, 
Forest Products Lab; Wan- 
gaard, Yale University School 
estry; Heritage, Consultant, Ta- 
Minnesota School Forestry; 
McCarthy, 
Kenaga, Dow Chemical Co. 


WOOD DRYING—June 
man, Espenas, Oregon or- 
est Products Laboratory, Corval- 
lis, Ore. Acting Chairman, 
Madison, Wis. 


Ray Rietz presided the 
served Secretary. 


Wood Drying Division News 
Digest 

Mr. Rietz reviewed the prepar. 
and distribution the News 
articles, mentioning briefly the 
covered each article. far, 
has been article each month. 
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For Faster Lower Cost 
i 
and PINNING! 


SMALL KILN 


500 5000 Bd./Ft. Capacity 


Package 


2-Moore Prefabricated 
Kiln Building 


automatic steam generator 


Automatic steam generator 
for use with Moore Kilns. 


The total price one you can afford. Write, phone 


wire for details. 
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LATION 
and Largest Manufacturers Dry Kilns and Veneer 


vey stickers Frank Cook which 
was expected for the technical session 
would good subject for future 
issue but the survey could not com- 
pleted time for the Asheville meet- 
ing. Papers Willard Pratt and Roy 
Carter presented the technical ses- 
sion, however, are good possibilities 
for future issues. Division members 
were invited submit articles for con- 
sideration. 


the present time, the subject 
matter for the News Digest handled 
through subcommittee headed 
Ray Rietz with Steve Preston and Leif 
Espenas members. The program has 
been quite successful, and given en- 
thusiastic support the Society. Fred 
Dickinson urged that the Division 
record congratulating and sup- 
porting Mr. Rietz for the work has 
done preparing and distributing the 
articles. Mr. Rietz pointed out that 
publication articles the 
and series the Forest 
Products Laboratory can also 
means getting information out 
help kiln operators. 


During the discussion the News 
Digest articles, the subject repre- 
sentation the kiln clubs the Wood 
Drying Division was also discussed. 
Mr. Rietz presented the possibility 
kiln club officers automatically becom- 
ing members the Wood Drying 


Division. This would encourage kiln 
club members participate the 
activities the FPRS, although some 
club members are also FPRS members. 
was proposed that the Division rec- 
ommend its Chairman the con- 
sideration inviting kiln club secre- 
taries work the Wood Drying 
Division and encourage them be- 
come FPRS members. 


Wood Seasoning Lecture 


Fred Dickinson reviewed the prog- 
ress and status the 
ture. Since the Wood Drying Division 
could not find adequate means pro- 
viding honorarium, the idea was 
broadened scope include the en- 
tire field forest products and was 
recommended the FPRS Executive 
Board March 1955. The Board ap- 
proved the principle the venture 
but financing still major problem. 
far known, progress has 
been made this past year. 

Hereford Garland mentioned the 
possibility the kiln clubs contribut- 
ing pay lecturer, but others 
pointed out that kiln club funds are 
limited. Another idea suggested was 
that this might FPRS Section 
responsibility. Mention was also made 
the possibility lecturer sea- 
soning touring the country give the 
lecture the various clubs joint 
FPRS Section and kiln club meetings. 


HARSHAW WOOD PRESERVATIVE INGREDIENTS 
COPPER NAPHTHENATE LIQUID 


Description Clear green liquid 
Solid copper naphthenate content 72% 
Solvent content 28% 


Conforms National Bureau Standards’ Commercial Standard 152-48 
(Sept. 25, 1948) Naphthenate Wood Preservative” concentrated type. 


Viscosity 


you need Copper Naphthenate Liquid any special concentration, Harshaw can 
quickly manufacture for you. For prompt service send your order the nearest 
Harshaw branch sales office. 


Specific Gravity 1.02 

Pounds per gallon 
Gallons per pound 


1945 East 97th Street, Cleveland Ohio 


BRANCHES PRINCIPAL CITIES 


Cleveland Chicago Cincinnati Detroit Houston Los Angeles New York Philadelphia Pittsburgh 


Program for 1957 National 
Meeting 


The Division decided favor 
having technical session the 1957 
annual meeting. Possible authors and 
papers mentioned for the meeting 
were: Ladell the Canadian 
Laboratory high temperature dry- 
ing; Skaar the College For- 
estry, State University New 
Page survey air drying 
practices; Lon Gaby 
John McMillen, USFPL, drying 
stresses softwoods; Frank 
survey stickers; John Devine; 
Lockard has done some work 
drying; nation-wide panel stick 
use, costs, etc.; and Steve Preston 
effects time and temperature s:t 
wood. 


The Division recommended 
the Chairman appoint 
from the Buffalo and nearby area 
arrange the technical session. 
gestion was made that preprints 
supplied that perhaps authors 
supply copies their papers. 


IV. Division for 
Coming Year 

Division activities for the coming 
year were discussed. Assignments 
members for bibliography covering 
the literature during 1955 had been 
made. Mention was made list 
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Moisture 


PAT. APPLIED FOR 


CONTINUOUS MOISTURE DETECTOR 


Gives 100% inspection moving lumber, core 
and dimensional stock, paper, fibreboard and related 
products. Automatically rejects any material out- 
side the proper moisture limit. Eliminates poor glue 
bonds, warpage, splits, dimensional change and other 
moisture-induced Dryer schedules may 
adjusted peak performance. production line 
machine, gives highly 
accurate control—permits safe speed-ups through en- 
tire production cycle. Write for free brochure. 


LAUCKS LABORATORIES INC. 
1201 Poplar Place Seattle 44, Washington 
LEADER WOOD TECHNOLOGY FOR YEARS 


KETCHIKAN 
SPRUCE MILLS 


SITKA SPRUCE 
WESTERN HEMLOCK 


MILL 
Ketchikan, 


Alaska 


ALASKA YARDS 
Anchorage 
Fairbanks 
Ketchikan 
Palmer 


EST PRODUCTS JOURNAL 


This Root universal borer, with hydraulic- 
ally operated table, especially designed 
and built handle boring patterns requir- 
ing holes, and ranging over areas 
cause its great productive capacity and 
unusual versatility can handle one pass, 
almost every type multiple boring job 
hole depth, hole size and hole counterbore. 
Write today for full information—no obli- 
gation. 


Max. Spindles Max. Bore Area 
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that had been compiled needed re- 
search and data the field season- 
ing, some which could obtained 
kiln clubs. connection with 
this, Mr. Rietz told tentative plans 
the Laboratory Madison hold 
seasoning research conference some 
time the next year assess funda- 
mental and applied research needs. 


Annual Industry Report 

Regarding annual report, there 
may special subjects that could 
developed such 
high temperature drying, etc. Other 
possibilities for inclusion may con- 
tributions literature review 
schools, special subjects covered 
kiln club meetings, and research proj- 
ects kiln clubs. 


VI. Other Business 


Some notes were read reviewing the 
Chemi-Dry process. William Delm- 


horst discussed his kiln control equip- 
ment. The principle this use 
electrical resistance such and 
through local research relate this 
weights and moisture content. 


LOGGING AND MILLING—June 


7—Chairman, Fred Simmons, 
Northeast Forest Experiment Sta- 
tion, Upper Darby, Pa. 


Chairman Simmons opened the 
meeting 9:00 David Her- 
rick served Secretary. 


Report the Annual Meeting 
the Subcommittee Sawmilling 


Report was read Peter Koch, 
Michigan State University, East Lan- 
sing, Mich. Ivory moved that the 
subcommittee report adopted 
read. Bye seconded, and the 
motion was unanimous 
vote. 


This Working Team Can 
Make Money for Your Mill 


Pettibone CARY-LIFT 
All-Purpose Loader 


Our Company now national 
distributor for this famous Cary- 
Lift machine which carries, lifts 
and reaches for every type 
load over the roughest terrain. 
Designed and built especially for 
the logging, lumbering and pulp- 
wood industries. It’s ideal aux- 
iliary Soderhamn equipment. 


Other Soderhamn equipment includes: D-3 Barkers, 
Slab Chippers, Chip Screens and Gang Saws. Write to- 


> 


New CAMBIO BARKER 
Sensation the Nation 


Introduction this fast, effici- 
ent, compact barker was the big- 
gest development 1955 the 
preparation wood for pulping. 
Completely automatic opera- 
tion, the revolutionary CAMBIO 
the only barker bark logs 
down feet length speeds 
150 feet minute! 


day for complete information. 


SODERHAMN, 


SINCE 1864 


FACTURING CO. 
TALLADEGA, 


Committee Organization 

Chairman Simmons reported that 
several committee and Society mem- 
bers have suggested that the present 
committee split form two full 
committees—one logging and one 
sawmilling lumber manufacture. 
solicited the opinion 
members this matter. the ensu- 
ing discussion was pointed out 

Logging and milling are each 
large, complex fields and many 
are interested mainly one the 
other. result, only part cur 
technical programs are 
interest many those cur 
audience. 

There too much subject mai 
the two fields covered 
quately during one technical 
trying cover both tend 
dilute the effectiveness our 
gram. 

was informally agreed that 
man Simmons should recommend 
the Executive Board that the 
committee split form two com- 
mittees—one logging and one 
sawmilling. 

Mr. Simmons reported that 
Subject Matter Committee Chairmen 
previous meeting had already rec- 
ommended the Executive Board 
that the Subject Matter 
setup abandoned, and that instead 
the Society organized into Subject 
Matter Divisions. Every member 
the Society would automatically 
member the Division Divisions 
his choice. Each Division would 
have Chairman and Vice-Chairman 
and small Steering Committee. This 
recommendation and the recommenda- 
tion that separate Logging and Lum- 
ber Manufacture Divisions estab- 
lished was subsequently acted upon 
favorably the Executive Board. Mr. 
Simmons was appointed Chairman 
the Logging Division with Paul Dunn 
Vice-Chairman. Milton Mater was 
appointed Chairman the Lumber 
Manufacture Division with Ivory 
Vice-Chairman. 


Committee Activities 


Robert Hoyle reminded the group 
that one objective the Society 
help promote, guide, 
forest products research. 
step toward meeting this 
moved that our committee 
list proposed sawmill studies and 
assign priority each. said 
list would help 
attack milling problems the 
of. their importance. Mr. Mater sec- 
onded Mr. motion the 
vote for adoption was 
Chairman Simmons appointed 
Bye chairman committee de- 
velop list such studies. 


OCTOBER, 


x: 
MAN 


... wherever lumber being produced handled 
find this world-famous HYSTER® symbol the equip- 
ment that does the heavy work. 


THE WOODS...HYSTER Winches are doubling the 
pulling power Caterpillar-built HYSTER 
Arches and the Sulky® are making selective logging pos- 
sible and profitable... HYSTER Yarders and Tractor 
Donkeys® are running the high-lead show. 


THE MILL...HYSTER Straddle Trucks® and heavy 
duty Lift Trucks are moving and stacking 
ing cars and trucks. 


THE YARD...HYSTER Lift Trucks, large, medium 
and small, are moving lumber and out yard and shed 
storage, loading and unloading trucks and cars and even 
making short-haul deliveries. 


For over quarter century Hyster has pioneered new 
methods and equipment serve the forest industries. 
Hyster manufactures complete line tractor attach- 
ments for all size tractors, and Industrial Trucks from 
1,000 30,000 Ib. capacity. 


Today there are over 700 dealers throughout 
the world who sell and service Hyster Tractor 
Equipment and Industrial Trucks. 


ANY LIFT PULL 


HYSTER COMPANY 


2902 CLACKAMAS ST., PORTLAND OREGON 


1003 MYERS STREET............. DANVILLE, ILLINOIS 
1800 ADAMS PEORIA ILLINOIS 


FACTORIES: Portland, Oregon; Danville, Illinois; Peoria, Illinois; Nijmegen, The Netherlands 
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LOGGING AND MILLING DIVISION 
(now separate divisions) 


The group recommended that 
have both logging and lumber 
manufacture committee next year, each 
should plan conduct technical ses- 
sion the 1957 annual meeting. 
was tentatively decided that the Lum- 
ber Manufacturing Division Session 
would devoted Control 
the 

Ivory moved that list 
sawmill improvements from all over 
the and contiguous sections 
Canada compiled periodically 
the committee and published 
news column the FPRS Journal. 
Bye seconded this motion and 
was unanimously adopted. 

moved that the Com- 
mittee co-operate with the ASME 
N.W. Section Wood Products Com- 
mittee Sawmill Nomenclature, 
the end that standard terminology 


milling. Bell seconded the 
motion and was passed unanimously. 


Attending the meeting were: Fred 
Simmons, Committee Chairman, 
N.E. Forest Experiment Station; Mil- 
ton Mater, Mater Engineering; 
Ivory, Ivory Pine Co.; Peter 
Koch, Michigan State University; 
Bye, Disston Div., Porter 
Co.; BaRoss, Forestry Rep., 
Caterpillar Tractor Co.; King, 
Forest Investigations Branch, TVA; 
College Forestry; John Lehman, 
Forest Util. Sect., For. Div. TVA., 
Pugh, St. Maries Lumber Co.; 
Bell, FPL Canada, Ottawa; 
Kaufert, University Minnesota; 
Hereford Garland, Mich. College 
Mining and Technology; Paul Dunn, 
St. Regis Paper Co.; and David 


WOOD MACHINING DIVISION 


Herrick, Central States For. Exp. 
Station. 


WOOD MACHINING—June 
Chairman, Louis Patronsky, 
The Wabash Screen Door Co., 
Minneapolis, Minn. 


The meeting was called order 
Chairman Patronsky. Norman 
Bye, former secretary the Wood 
Machining Committee, was asked 
Chairman Patronsky serve Vice- 
Chairman. Weill was then ap- 
pointed serve Secretary. 


Program for 1957 National 
Meeting 

The following subjects were sug- 
gested for papers presented 
the Wood Machining Session 1957: 

Machining composition boards. 


could set all phases saw- 


Work this subject has been done 


Columbia-Hudson 
Lumber Company 


Manufacturer 


CHALLONER No. 720 


Double End TENONER 
Anti-Stain-Treated 


WRITE FOR CATALOG AND PRICES Douglas Fir 


and 


Manufactured 


OSHKOSH, WISCONSIN 


Preston Woodworking Machinery Co., Preston, Ontario, Canada 


Western Hemlock 


Lumber 


Bradwood, Oregon 


exclusive Canadian Representative 
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Work oak, maple, mahogany, birch, pine, fir, etc. 


Phenomenal savings production time are now possible 

with POWASERT. These lightweight, versatile tools feed 

and drive automatically, require special skills 

leave one hand free for assembly, holding positioning. Write to-day about your applications 
and delivery schedules. 


POWASERT TACKER. Drives 300 per minute. Made Models and Model 
for upholstering and other tacking operations handles tack sizes from witha 
simple change one fitting. Now available. Model for light nailing casebacks, toys, etc. 
Will handle nails with head sizes and shank size .072. Pilot production models Nai 


POWASERT NAILER Drives speeds 150 per minute. Feeds, drives nails 
vertically horizontally rates high 150 nails per minute automatically. made 
two models for driving from 1%” with head sizes from with 
head sizes from Shank sizes gauge. Will drive all types common, box, 
bright, resin coated, acid-etched, annular helical grooved. Weighs only lb. and can op- 
erated with one hand. Excellent tight, close areas. Drives nails with one tap. Pilot produc- 
tion models now being used furniture factories and millwork plants. 


POWASERT NAILER Drives 16d per minute. Light, small, easily handled works 
more than twice fast hammer. Drives any angle, straight, clinched speeds 
nails per minute. Nails can driven flush, countersunk. Guns made 
16d. All three models can used with same automatic feeder. Now available. 


POWASERT SCREWDRIVER. Drives 1%” screws per minute automatically. Drives 
many screws per minute any kind wood. Handles from 54” 1%” 
Phillips, Frearson slotted screws sufficient for several hours. Gun 

weighs only four pounds and operator can drive screws any 

angle with one hand. Pilot production models being used 
for many applications such furniture, cabinets, 
millwork, crates, boxes, etc. 


United 


SHOE MACHINERY 
CORPORATION 


: eae — and the corner block is in — 
naustria ales tuision to 1%” screws up to per minute 


140 Federal St., Boston, Mass. 
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Crating with box nails 150 per minute 


New York State College For- 
estry and Timber Engineering Co. 

Heat generated the tool during 
the machining wood. Hoyle, 
Jr., State College Forestry, 
has done some work this subject 
and plans more before the 1957 
meeting. 

Wide belt sanding wood parts 
DeSaix. Contact The Carborundum 
Co., Curtis Machine Co., Minnesota 
Mining and Manufacturing, and Time- 
saver Co. for possible papers the 
subject. 

was moved that other subjects 
obtained from those committee mem- 
bers who were unable attend the 
meeting. This should done during 
September and October, 1956. 


ONSRUD AUTOMATIC SHAPERS 
For fully shaping production 


Facilities for the Wood Machin- 
ing Technical Session Asheville 

The group was the unaminous 
opinion that the facilities for the wood 
machining session Asheville were 
unsatisfactory. Specific critcisms were: 

The auditorium was too large for 
the attendance making difficult 
hear because small audience 
huge auditorium. 

The last paper the session was 
heard only people be- 
cause the conflict with the sched- 
uled Bunyan Barbecue” the 
Great Smoky Mountains National 
Park. The committee urged that the 
future social events scheduled 
not interfere any way with 
the technical sessions. this case 
those planning attend the barbecue 


machines 
and profits 


Let give you the facts about today’s 
modern Onsrud machines for high speed, 
lower cost woodworking. Faster feeds, 
more automatic controls, patented Ons- 
rud design features are few the 
many advantages new Onsrud machines 
will give you. 


ONSRUD HEAVY DUTY ROUTERS 

Built handle any routing job woodworking. 
Practical for both light, medium and heavy duty 
work. Low cost patterns, real power, easy adjust- 
ment and control save you money set-up and 
production. Precision spindles operate 10,000 
and 20,000 RPM. Supplied with 24” 30” 
throat clearance, W-244 W-304 Routers. 


ONSRUD W-180 MEDIUM DUTY ROUTER 

When you want lower cost router for light 
medium work, precision machine built for 
years trouble-free, dependable service. 
smaller machine for smaller work, with all the 
quality and speed for larger routers. 


speed and precision. Now available wide range 
capacities, with single double arms, and belt 


drive and direct drive. Complete service 
design and construction. 


ONSRUD W-28 DUAL TABLE 
AUTOMATIC SHAPER 


pattern 


Turning capacity 28”. Two rotating work tables 
give high speed production. While one 
table stopped for load and unload, second table 


feeds work cutter. 


ONSRUD PORTABLE ROUTERS 
spindle speeds 50,000 RPM. Coo 


powerful air turbine and electric motor drives. 


ONSRUD MACHINE WORKS INC. 


3954 PALMER STREET 
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WRITE FOR FREE BULLETINS 

Bulletin 1134—W-244 and W-304 Heavy 
Duty Routers. 

Bulletin 1135—Medium Duty Router. 

Bulletin 1101—Automatic Shapers. 

Bulletin 1123—Dual Table Shaper. 

Bulletin 1137—Heavy Duty Shaper. 

Bulletin W-200—Medium Hand Shaper. 


running, 


WOODWORKING DIVISION 
CHICAGO 47, ILLINOIS 


had return their hotels before 
noon obtain proper clothing for the 
outdoor activity. 

Facilities for projection films 
and slides were poor. Blackout was 
impossible the large room. 

Nomenclature Saws and 
Knives 

The committee reviewed progress 
nomenclature saws and knives. 
mail report was deemed essential 
because most the members these 
committees were absent. 

The meeting adjourned 4:30 
P.M. 


COMPOSITION BOARD—June 
—Chairman, George 
Washington State Institute 
Technology, Pullman, Wash. 


The Chairman opened the meeting 
Secretary. 


Plans for the 1957 National 
Meeting 


Discussion centered the develop- 
ment timely topics which 
base technical session composi- 
tion boards for the 1957 national 
meeting. The discussion brought out 
that the most important need the 
industry appeared that clari- 
fying standards for this class mate- 
rials. 

The role N.W.M.A., A.S.T.M. 
and well the British Stand- 
ards Institute were discussed. The role 
FPRS also was debated with some 
consensus that should continue act 
information-dispersing agency 
rather than promulgator stand- 
this end, paper this sub- 
ject should sought for the Buffalo 
meeting. 

Other topics which developed 
lively discussion during this open 
meeting were: 

esses with American processes. suc- 
cinct statement was made that usually 
good and bad boards can made 
any process depending upon the cap- 
abilities inclinations the oper- 
ators. 

toward the development 
adhesive which would impart 
properties board. Adhesive repre- 
sentatives felt that progress thi: 
direction would have 
precise specifications regarding 
final product. Cost might high. 

board plant. 

ticle board. 

Use requirements for buildin 
standards which present limit th- 
was noted that the insulation 
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The 


“DRY KILN DOOR 
Famous 
The World Over Since 
1904 


THE BARTREV PRESS 


For Fast, 
One Man Operation 
Dry Kiln Doors 


makes available for the 
time true mass production 
Yes, one man can easily open 
seconds!—using Universal 
Door Carrier. And, good 
tight closures—every time— 
are assured automatic 
cam-action locks. 
more—your doors last 
longer, because the Carrier 
saves them from destructive 


and low cost method con- 
structing high quality particle 
board continuous process 
from the unused wood the 
forest, sawmill and factory... 


invited. and slamming. for 


durability the Universal 


BRAMCO INC service. Let our factory (2) The best, insulated 
representative give you full all-metal kiln doors ever 

626 Fifth Ave., New York 20, 


replacement parts. 


DOOR CARRIER, INC. 


Specialists Kiln Closure Since 1904 


Representatives the United States and Canada. 


HAMMOND LUMBER COMPANY 


417 MONTGOMERY STREET SAN FRANCISCO, CALIFORNIA 


MANUFACTURERS and DISTRIBUTORS 


CALIFORNIA REDWOOD 


SAMOA, EUREKA, ORICK 
and BIG LAGOON, CALIFORNIA 


Distributing Yards California 


EASTERN SALES OFFICE: SOUTHERN CALIFORNIA OFFICE: 
Hammond Lumber Co., Inc. Hammond Lumber Company 
East Wacker Drive 2010 South Alameda Street 
Chicago, Los Angeles, California 
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WOOD COMPOSITION BOARD DIVISION 


people develop board for specific 
use and then market for that use. 

Properties composition board 
required for high pressure overlays. 

Laminated finishes for composi- 
tion board. 

Surfacing techniques for composi- 
tion board eliminate telegraphing. 


= 


Discussion board forming and 
pressing problems. Question: Would 
the furniture industry prefer wedge- 
shaped board with uniform density 
flat board with uniform thickness 
but non-uniform density 

10. Factors affecting resin efficiency 
particle boards. 


chine 


new ruggedness, economy! 


One man can keep the Hawker rod and dowel machine running 
capacity all day long, with random length and out square 
stock higher feed speeds! It’s ruggedly constructed modern 
precision machine tool standards; Timken tapered roller bearings 
throughout solid steel cutter head. 

Look these outstanding features: minimum vibration and 
chatter, splintering—self-centering guide holds stock within 
cutters. twisting spinning dowel—vertically mounted 
outfeed rollers prevent it. Higher cutting speeds, better surface finish 
—variable stock feed drive. 

High trade-in value for your old equipment the new Hawker. 
Write for Hawker manual; demonstrations can arranged. The 
Hawker Manufacturing Division, East Dayton Tool Die Co., 
1425 Keowee Street, Dayton Ohio. 


PRODUCTION MACHINES FOR WOOD, DOWEL, CHUCKING, SPECIAL 


WOOD FINISHING DIVISION 


11. Desirability avoiding con- 
between open committee meet- 
ings and technical sessions. 


WOOD FINISHING June 
Chairman, Johnson, North 
Carolina State College, Raleigh, 
Thomas, Sherwin Williams Co., 
Chicago, 

The following men were recom- 
mended for appointment for the com- 
ing year: Chairman, Thomas, 
Sherwin Williams 
man, Lubeck, Hammond Organ 
Co. 

The Committee voted extend its 
appreciation Johnson, retiring 
Chairman, for the excellent technical 
session held that morning 
Select Better Finish for Furniture. 

Program for Wood Finishing 
Technical Session 1957 National 
Meeting 

was unanimously decided hold 
technical the National 
Meeting Buffalo, next June. 
Various subjects were suggested which 
will covered later letter all 
members the Steering Committee 
Don Lubeck, Vice-Chairman. 


Joint Industries’ Furniture and 
Finishes Committee 

There was considerable interest 
pressed those present the 
Industries Furniture Finishes 
Committee recently formed 
wood finishes and furniture manu 
facturers. 

was felt that some their unde: 
takings might suitable 
matter for presentation and discussio 
our meetings. resolution 
passed authorizing the Chairman 
write the Chairman the Joint 
committee’s interest. 

order that members the Stec 
ing Committee would have bett 
understanding the Joint 
action, copies the National 
Varnish and Lacquer 
port February 27, 1956, the NAF 
Summary Finishing Problems, 
the Minutes the 
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Whatever the product— 
Lilly coating made fill 
the finishing requirements 
manufacturers’ individual 
needs. Development 
coatings for specific use 

important part 

the technical services 
designed Lilly help 
finishing. Contact your 
nearest Lilly plant. 
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Serving industry with all types 
Affiliated companies High Point, Carolina and Gardner, Massachusetts 


Meeting, April 24, 1956, were made 
available them. Highlights these 
reports are: 

The furniture finishes inter-associa- 
tion committee the culmination 
extended efforts present finish 
manufacturers’ plans for improved 
furniture finishes top management 
level the furniture industry. Co- 
operating this, NAFM representa- 
tives furnished copy report ona 
recent nationwide study 


Repels and kills these tor- 
menting, disease-causing 
insects—also mosquitoes, 
black flies, other infectuous 
pests. Help prevent Rocky 
Mountain Spotted Fever, 
Tick Fever, etc. Used 
and State forestry and 
wildlife depts., logging firms, 
etc. few second misting 
clothing protects all day! 


MINE SAFETY 
APPLIANCES CO. 


Branches Everywhere 


Home Office: 
Pittsburgh 


MOVED PROTECTION FOR 


BOMB 


newly decorated 
sleeping 


from single 


meeting 

rooms 
accommodating 
800 


manufacturers’ finishing 
This report indicated that the most im- 
portant problems are: color control 
need for developing uniformity 
finish from one production cutting 
another; keeping up-to-date with 
color and finishing trends; training 
and supervising finishing person- 
nel; need for better technical infor- 
mation wood preparation, sand- 
ing, sealing, filling, etc.; reducing 
cost materials and time finishing 
operation; and developing more 
durable finishes. 

Important among the actions ap- 
proved the Joint Industries Furn- 
iture and Finishes Committee organ- 
izational meeting was that the first 
project the Committee revision 
National Paint, Varnish and Lac- 
quer Association’s circular, 
Testing Methods for Wood 
bring up-to-date and make ap- 
pealing furniture manufacturers. 


EMPLOYMENT June Chair- 
man, Newell Norton, 
vania State University 


The major activity this committee 
again has been the Summer Placement 
Program for college students enrolled 
products technology. While complete 
returns for this year’s program will 
not available until later the sum- 
mer, the committee’s efforts have cer- 
tainly been much more successful than 
those last year and for the most 
part encouraging. The Forest Products 
Research Society has succeeded pro- 
viding the necessary channel bring 
the student and industry together 
although some improvements are cer- 
tainly needed efficient service 
provided. 

The problem obtaining lists 
firms for each region was assigned 
the individual members the com- 
mittee and through their efforts 
firms agreed cooperate the Sum- 
mer Placement Program. Incomplete 
returns from the educational institu- 
tions show that some firms, for one 
reason another, were unable carry 
out their commitments. 


Cooperation was not enthusiastic 
was expected, but after repeated efforts 
reply concerning the program was 
obtained from most them, although 
few neglected acknowledge any 
the correspondence. 


Since returns from the institutions 
are incomplete this time, only frag- 
mentary data the number stu- 
dents using the service can given. 
Ten institutions report total 
students using the service. these 
obtained summer jobs. 
dents did not accept employment when 
offered. This number may well 
higher. Four schools reported men 
interested the program, but re- 
port has been received yet concern- 
ing the number men actually using 
the service the number jobs ac- 
cepted. Seventeen institutions, for one 
reason another, did not cooperate 
this year, although many these ex- 
pressed interest and hope able 

Permanent placement handled 
the Madison Office. Frank Rovsek, 
Executive Secretary, reports: 


Number firms which have 
contacted the Placement Service 
for men since the last annual 
meeting Seattle—52. 

Number experienced person- 
nel contacting the Madison Office 
for new positions since that date 

Number recent college gradu- 
ates who have used the service 
since that date—15. 


Eleven more firms used the service 
since the last annual meeting than 
the previous year. The number re- 
cent college graduates increased 
eight for the corresponding period. 
The use the service experienced 
personnel seeking new 
almost change. 

the present committee members, 
Roy Carter, Eldon Behr, Harvey 
Smith, Richard Petterson, and 
Martell, the Chairman wishes 
express his appreciation thanks 
for their cooperation and hopes that 
they will continue serve the Society 
their present capacity during the 
coming year. 


persons 


For Reservations 
Write 

Samuel Leeds, 
Mgr. Dir., Box 


NEW 
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SURE WAY STOP 
America's Spray-On Insect Repellent! 
the 


FPRS Officers 


MEMBERSHIP over 3100 
persons this Yearbook issue 
goes press, the national work 
FPRS administered elected Execu- 
tive Board comprised four officers 
and six regional board members. The 
sectional work governed 100 
cers and trustees. The various adminis- 
trative and subject matter committees 
add another 225 names the work 
the Society. 


Executive Officers 


Vice Pres. Gen. Mgr., Wood Preserving 
Div., Koppers Co., Inc., Pittsburgh 19, Pa. 

Kaufert, In- 
stitute Agriculture, School Forestry, 
University Minnesota, St. Paul Minn. 

Vice-President—W. Jeter Eason, Vice 
Pres., Nickey Bros., Inc., 2700 Summer 
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Wood fibres ‘lock’ with the sci 
entifically engineered threads 
STRONGHOLD and SCREW-TITE 
Nails can't loosen—ever! 


For Every Phase Construction 


STRONGHOLD Annular Thread Nails 
add strength, hold permanently tight, 
save maintenance. Wood fibres 
with the scientifically engineered 
threads. Nails loosen—ever! 
Regular hardened steel; aluminum 
other non-ferrous metals. Any 
length 9”; any diameter .375— 
any finish, for any purpose. 


STRONGHOLD NAILS 
FOR DRY WALL CONSTRUCTION 


Give permanently trouble-free fastening for 
gypsum lath and Dry Wall construction. 
Never “pop” cause plaster cracking 
unsightly “bumps” under paper paint; 
work out loosen—ever! Treated 


resist rust. Available any size—any metal 


or finish. 
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THESE ARE THE NAILS THAT ARE 


STRONGHOLD and 
Nails are engineered hold tighter 
—permanently tight. They are 
backed nearly years on-the- 
job use—by our years experi- 
ence nail makers, our reputation 
the largest manufacturers 
threaded nails the United States. 


The far, far greater holding 
power STRONGHOLD and 
SCREW-TITE Nails has been con- 
clusively established continuing 
laboratory tests Virginia Poly- 


technic Institute under the direction 
Dr. George Stern. Reports 
these tests will gladly sent 
request. These tests were conducted 
with STRONGHOLD and SCREW- 
TITE Nails manufactured ex- 
clusively us, and the results can- 
not applied nails other 
manufacture. 

For your own protection, always 
specify STRONGHOLD and SCREW- 
TITE Nails name. other nails 
can offer such proof superiority. 


MASONRY NAILS 


For Fastening Cinder and 
Concrete Blocks, Brick, Mortar 
and similar materials 


Made 
heat treated and tempered— 
bend break hard- 
est materials. The scientifically 
designed threads aid driving— 
add holding power. 


STRONGHOLD UNDERLAY FLOOR NAILS 


“must” for laying smooth, underfloors 
for linoleum, asphalt rubber tile carpet. 
STRONGHOLD Nails can’t work cause 
“bumps” make holes floor covering. 
Floors never get squeaky springy. Speci- 
fied leading manufacturers floor 
covering materials—used floor covering 


applicators from coast coast. 


Nails 


Here last are Aluminum Nails you can drive! all styles, 
for all applications where Aluminum nails are advantageous. 
Available annular thread, spiral thread, smooth—in count 
packages under our exclusive trade name, “DRIVE-RITE.” Ask 
for them name. Write for special brochure. 


There only one STRONGHOLD Line—the original. Made only by. 


INDEPENDENT NAIL and PACKING 
BRIDGEWATER, MASSACHUSETTS, U.S.A. 


pyright 1956, Independent Nail & Packing Company STRONGHOLD”, “THE STRONGHOLD LINE”, “SCREW.-TITE 


Ask your dealer distributor for STRONGHOLD and SCREW-TITE Nails— 
write for catalog, samples and technical data. 


For Floors and Stairs 
Floors laid with SCREW-TITE Flooring 
Nails are tighter, smoother, longer 
ing—never squeak, buckle become 
springy. SCREW-TITE Flooring Nails are 
made high-carbon steel, heat-treated 
and bend break. Also 


regular steel for softwoods. All sizes. 


STRONGHOLD NAILS 


For Asbestos Siding Shingles, 
Cedar Shingles and Shakes 
and Insulated Brick Siding 


Never “pop” loosen; hold per- 
manently tight. bronze, stainless 
steel, aluminum and other metals. 
Available matching colors 
baked-on lacquers that chip 
come off. 


Write for this 


SAMPLE DISPLAY—FREE 


Shows actual 
samples STRONG- 
HOLD LINE better 
fastenings. Hand- 
some two-color dis- 
play board stands 
counter hangs 
wall. Free dealers, 
distributors, archi- 
tects, engineers, in- 
structors. Write us on 
your business letter- 
head. 


. “ORIVE-RITE” TRADE MARKS REG. U S PAT OFF 
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BETTER FASTENINGS FOR EVERY PURPOSE 
| 
made stiffer DRIVE WITHOUT BENDING 

CTTER FASTEMINGS FOR EVERY PURPOSE 
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Model V904 glue tank with 
driven agitator having near scraping 
blades, variable thermostat control 
and drain valve heated chamber 
prevent freezing. all-purpose 
mixer for paste, gums, flexible glue. 


BENCH POTS 
from pt. qt. cap. 


Automatic thermostat. water 
bath evaporate. Removable spun 
copper inserts. Tinned brush wip- 
er. Removable lid. Will not burn 
glue left connected current 


supply when filled empty. 


MODEL pt. 


Also of: 


Synthetic adhesive melt- 
ing tanks, bookbinders 
wide and shallow glue 
pots, and wide variety 
compound melting 
tanks for general indus- 
trial use. 
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Take the 
Out Veneer Cutting! 


Tree Farming 
for Today 


and Tomorrow 


TWO NEW INSTRUMENTS, precision angle indicator and horizontal opening 
indicator, eliminate ‘‘rule methods for setting the angle the 
knife and the horizontal opening between knife edge and nosebar veneer 
lathe slicer. 


INCE introducing these new tools for precision cutting veneers 
January, they have been ordered and put into use both 
wood and hardwood veneer plants every section the U.S. and 


Canada—from British Columbia South Carolina, from California 

SIMPSON LOGGING Ontario. 
recent meeting one producer observed, doesn't make any 
COMPANY difference how experienced the operator, there comes time when 
gets into trouble for some reason other and just get 
back. has some standards such these instruments, they would 

help him correct his 
Shelton and McCleary, With these instruments, even novice can make accurate adjustments 
lathe slicer and cut good veneer consistently. 


Washington 


For literature and prices write: 


WISCONSIN FOUNDRY 
MACHINE COMPANY 


623 Main St. Madison, Wis. 


This the modern plant where Bilt-Well Woodwork for its role the building pro- 
grams being formulated today. Master craftsmen, research engineers and industrial designers pool their ideas 
the scientific development building products making possible produce high standard quality. The 
popularity Bilt-Well Woodwork today stems from enviable reputation built the past years. 


CARR, ADAMS COLLIER COMPANY 


Aanufacturers the BILT-WELL Line Outstanding Woodwork BILT-WELL WINDOW UNITS—Awning, Double Hung, Casement, Base- 
Storm and Screen, Gable Sash Louvers BILT-WELL CABINET Wardrobe, Multi-Purpose, Corner China, Mantels 
BILT-WELL Exterior, Combination, Garage, Screen. 
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case goods, cabinets, and other woodwork 


products. 


DUO-FAST STRIKE TACKERS fill the bill for many 
tacking jobs. 


DUO-FAST SUPER-POWER AIR TACKER ‘‘the 
many sash and millwork problems. 


fast work 


Write for complete details 
the time and money saving 
DUO-FAST STAPLE TACKERS. 
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DUO-FAST AIR TACKERS for production work 
7 
DUO-FAST HAMMER TACKER 
tacking backing for display. 
OTHER USES 
FASTENER CORP. 
Chicago 


the 


Koppers pressure-treated wood products have 
proved their worth giving customers long and 
satisfactory service. But Koppers doesn’t rest 
its laurels. its Technical Laboratory Orrville, 
Ohio, Koppers works improve its products 
that they will even better job. 

Here, one the most complete and best 
equipped wood-treating laboratories the world, 
Koppers technicians conduct exhaustive tests 
the prevention wood deterioration. 


KOPPERS 


PRODUCTS JOURNAL 


Engineering 
New Utility 
into Wood 


KOPPERS COMPANY, INC. 


Wood Preserving Division, Pittsburgh 19, Pennsylvania 


Koppers Technical Laboratory 


man-made “tropical jungle” accelerates the 
rate decay wood and thus provides samplings 
for study. Impact-testing machines determine the 
loss strength caused the various agents that 
attack wood. There pressure cyl- 
inders for impregnating wood with various preserv- 
atives and for testing all known treating procedures. 
This continuing program research another 
way which Koppers hard work make 
wood serve industry better and more economically. 
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PAULEY 


MATER 


Gluing Techniques—Harold Worth, 
Bureau Ships, Washington, C.; Paul 
McCormack, National Adhesives Co., 
Plainfield, 

Methods Test—John Butler, Hard- 
wood Plywood Inst., Atlanta, Ga. 

Current Research—E. Harrar, Duke 
University, Durham, 

Glued Products—Carl MacLagen, The 
Borden Co., Bainbridge, 

Gluing Equipment—Robert Williams, 
American—Marietta Co., 3400 13th W., 
Seattle, Wash. 


FOR MEDIUM 
LARGE VOLUME RUNS, 
SELECT CHAIN-FEED 
SARANAC! 


For example, this chain-feed 
Saranac Machine de- 
livers astonishing produc- 
tion large plants. With 
crew people, produces 
100 linear feet cleated box 
panels per minute, replacing 
equipment costing $50,000 
more and requiring crew 
people. 

Request Bulletin 167-CR. 


SOLVE YOUR 
PRODUCTION PROBLEMS! 


FOR SHORT RUNS—OR 
SMALLER PLANTS—CHOOSE 
GENERAL PURPOSE STAPLER 


heavy-duty machine, the General Purpose 
Stapler pays off short medium runs. 
With one two stapling heads, make 
stronger crate parts fast, handling wide 
variety jobs. Makes and drives its own 
staples direct from coils low-cost wire. 
Request Bulletin 166. 


Bibliography—Ben Bryant, College 
Forestry, University Washington, Seattle, 
Wash. 


LOGGING 


Chairman—Fred Simmons, 
102 Motors Ave., Upper Darby, Pa. 

Vice Chairman Paul Dunn, St. 
Regis Paper Co., 150 East 42nd St., New 
17, 

Doyle, Forest Products Laboratory 
Canada, Ottawa, Ont., Canada 

Gustafson, Westvaco Experimental 
Forest, Georgetown, 

Leland Michigan College 
Mining and Technology, Houghton, Mich. 

Bruce Mety, Southern Lumber Co., 
Davenport St., Warren, Ark. 

Matson, Pacific Northwest Forest 
Experiment Sta., Box 4059, Portland Ore. 

David Herrick, Carbondale Forest 
Products Res. Center, Central States Forest 
Experiment Station, Box 760, Car- 
bondale, 

McCraw, Logging Representative, 
Caterpillar Tractor Co., Peoria, 


WIDE RANGE TYPES, SIZES... 


Between these extremes size and capacity, Saranac builds hundreds models 
hand-feed and chain-feed container-making machines. All cut, form and drive 
their own staples direct from low-cost coils wire available almost anywhere. 
All offer you the greater holding power rugged, clinched staples—and the 
greater dependability Saranac-engineered design. 


Write Saranac, describing your container-making problems. Send samples 
possible. gladly make suggestions without obligation. 


COMPANY 
BENTON HARBOR MICHIGAN 


Fastening Machinery 


LUMBER MANUFACTURE 

Chairman—Milton Mater, Mater En- 
gineering, P.O. Box 236, Corvallis, Ore. 

Vice Chairman—E. Ivory, Ivory Pine 
Co., Box 116, Dinuba, Calif. 

Compton, State College For- 
estry, Syracuse, 

Ernest Clevenger, Corley Manufacturing 
Co., Chattanooga Tenn. 

Emanuel Fritz, 102 The Uplands, Ber- 
keley Calif. 

Thomas, College Forestry, Uni- 
versity Washington, Seattle, Wash. 


MARKETING 


Chairman—R. Pauley, Weyerhaeuser 
Timber Co., Box 1645, Tacoma, 
Wash. 

Vice Chairman—P. Creden, Ed- 
ward Hines Lbr. Co., 2431 Wolcott 
Ave., Chicago Ill. 

Joseph Foley, Weyerhaeuser Timber 
Co., 2129 Daily News Bldg., Chicago 

John Reno, The Pacific Lumber Co., 
East Wacker Dr., Chicago 

Fletcher Marsh, Marsh and Truman 
Lumber Co., 1463 McCormick Bldg., Chi- 
cago, 

Robert Hiller, American Cyanamid 
Co., 3505 North Kimball, Chicago, 

Howard Olson, Chapman Chemical 
Co., Hunter Lane, St. Paul, Minn. 

Co., 5001 University Ave., Madison Wis. 

Arthur Lahey, Weyerhaeuser Sales Co., 
2091 First National Bank Bldg., St. Paul 
Minn. 

George Stanley, Jr., Solar Permanent 
Co., Div. Industries, Inc., Toma- 
hawk, Wis. 

Washington St., Chicago, 

Charles White, Wolverine Finishes 
Corp., 836-850 Chicago Dr., Grand 
Rapids, Mich. 


PACKAGING 

Chairman—A. Tegge, Jr., Quarter- 
master Food Cont. Inst., 1819 Per- 
shing Rd., Chicago IIl. 

Laboratory, Madison, Wis. 

Tom Munroe, Moraine Box Co., Day- 
ton Ohio. 

Earl Stivers, Package Research Labo- 
ratory, Stapling Machines Co., Rockaway, 


Watkins, Box 729, New 
Canaan, Conn. 

Weber, 2365 73rd St., Wauwa- 
tosa 13, Wis. 

Mack Wynn, Auto Nailer Co., 267 
Marietta St., NW, Atlanta Ga. 


QUALITY CONTROL 


Chairman—Charles Latimer, Nickey 
Brothers, Inc., 2700 Summer Ave., Mem- 
phis 12, Tenn. 

Vice Chairman—Richard Calahan, 184 
Harold Ave., Fanwood, 

State College, Raleigh, 

Willard Pratt, California Redwood 
Assoc., 576 Sacramento St., San Francisco 
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COMPLETE 


PLANTS 


FOR 


DRY-FORMED PARTICLE BOARD 
(Splinter and Flake Types) 


TURN WOOD WASTE 
into PROFITS 
with 
CONSOLIDATED 
Baling Press 


SURVEYS, DESIGNS, PRODUCT SPECIFICATIONS 
MACHINERY AND EQUIPMENT 
ENGINEERING STAFF, LABORATORY 
AND 
EXPERIMENTAL PLANT FACILITIES 


OPERATION PROVE THE VALUE 
THIS SYSTEM 


DUPLEX Double Chamber 
Press showing dense bale produced. 


Package and sell shav- 
ings, fibers, wood flour, 
and chips paper mills, The DUPLEX will produce over bales 
hardboard per hour. 

board and molded prod- These bales are small and dense for 
uct makers, poultry and lowest shipping and handling costs. 
dairy farmers, nursery- 
men and florists, others. 


Loads Compresses Simultaneously 


© Hydraulic presses assure lowest operat- 
ing costs and trouble-free service. 
Proper packaging means baling insure uniformity material and 


low costs. hydraulic baling presses give you speedy, 
low-cost baling your shavings, fibers and chips, converting waste 
products into extra income. There CONSOLIDATED press fit 

WOOD UTILIZATION your needs. 


For economy and efficiency, use baling presses 
also for waste paper, rags, scrap metal, bags, etc. 


Write for full details and catalog. 
CONSOLIDATED 
406-408 Third Avenue Brooklyn 15, New York 


MILLER HOFFT, INC. 


RICHMOND 26, VIRGINIA 


GAMBLE BROTHERS 


Their fifty years leadership wood 
engineering will help you solve your 
production and redesign problems without 
obligation. 


They can fill your needs for solid laminated 
Appalachian hardwoods, walnut and mahogany. 


Write today! 


Engineered Wood Parts Southern and Appalachian 


Hardwoods, Walnut, Mahogany. 


GAMBLE BROTHERS, Inc. 


Offices and Plant: LOUISVILLE KENTUCKY 
PRODUCTS JOURNAL 


INCORPORATED 


AND 


MARRA 


ESPENAS 


Charles Bicking, Carborundum Co., 
Niagara Falls, 

Robert Ripley, Douglas Fir Plywood 
Association, 1119 St., Tacoma, Wash. 

Aubrey Wylie, Dept. Forest Prod- 
ucts, State University, East Lans- 
ing, Mich. 

Ben School Forestry, Uni- 
versity Washington, Seattle Wash. 

Robert Hader, North Carolina State 
College, Raleigh, 

Harold Tombach, 27742 Conestoga Dr., 
Rollings Hills, Calif. 


VENEER AND PLYWOOD 


Chairman—H. Fleischer, Forest Prod- 
ucts Laboratory, Madison Wis. 

Vice Chairman—John Butler, Hardwood 
Plywood Institute, 1012 Crescent 
N.E., Atlanta, Ga. 

James Bethel, School Forestry, North 
Carolina State College, Raleigh, 

Peterson, Forest Products Labora- 
tories, Ottawa, Ont., Canada. 

John Ritchie, Douglas Fir Plywood 
Assoc., Tacoma Wash. 

James Roberts, Development Center, 
Weyerhaeuser Timber Co., Longview, 
Wash. 

Charles White, Wolverine Finishes 
Corp., Chicago Dr., W., Grand 
Rapids, Mich. 


WOOD COMPOSITION BOARD 


Chairman—George Marra, Washing- 
ton State Institute Technology, Pullman, 
Wash. 

Vice Chairman—J. Roberts, Tech- 
nical Center, Weyerhaeuser Timber Co., 
Longview, Wash. 

Wayne Lewis, Forest Products 
Laboratory, Madison Wis. 

Miller, Miller Hofft Inc., Rich- 
mond, Va. 

Arthur Mottet, Long-Bell Lumber Co., 
Longview, Wash. 

Sigurd Johnson, North Carolina 
State College, Raleigh, 

James Hamilton, Michigan College 
Mining Tech., Houghton, Mich. 

Clark Keaton, American—Marietta 
Co., Ave., S.W., Seattle, Wash. 

Stuart Moore, The Lane Co., Inc., 
Altavista, Va. 


WOOD DRYING 


Chairman—Leif Espenas, Oregon 
Forest Products Laboratory, Corvallis, Ore. 

Vice Preston, School 
Natural Resources, University Michigan, 
Ann Arbor, Mich. 

Raymond Rietz, Forest Products 
Laboratory, Madison, Wis. 

Fred Dickinson, University Cali- 
fornia, Forest Products Laboratory, 1301 
South 46th St., Richmond Calif. 

William Delmhorst, Delmhorst Instru- 
ment Co., Boonton, 

Victor Clausen, Rt. 
Eureka, Calif. 

Pat Williams, Jr.. Moore Dry Kiln Co., 
Box 4248, Jacksonville Fla. 

Marshall, 541 Humason Ave., Luf- 
kin, Texas. 


Box 344A, 


Lawrence, Mass. 

Harold Gatslick, State University Col- 
lege Forestry, Syracuse 10, 

Guernsey, Forest Products Labo- 
ratory, University British Columbia, 
Vancouver, C., Canada. 

Jorgensen III, Jorgensen- 
Bennett Mfg. Co., Box 4605 North Station, 
Memphis, Tenn. 

Paul Lane, Forest Service, 
Mirman Bldg., Wausau, Wis. 

Millett, Forest Products Labora- 
tories, Ottawa, Ont., Canada. 

Harvey Smith, California Forest 
Range Exp. Sta., Box 245, Berkeley 
Calif. 


WOOD FINISHING 


Chairman—F. Thomas, 
Williams Co., 115th St. Cottage Grove 
Ave., Chicago 28, IIl. 

Vice Chairman—D. Lubeck, Ham- 
mond Organ Co., 2915 North Western 
Ave., Chicago 18, 

Roy Carter, State College, 
Raleigh, 

Saix, Carborundum Co., Box 
1574, High Point, 

Cornelius Reckers, 
wood Co., Inc., Olympia, Wash. 

Willard Pratt, California Redwood As- 
soc., 576 Sacramento St., San Francisco 11, 
Calif. 

Werkema, Dow Chemical Co., 
Midland, Mich. 

Don Laughnan, Forest Products 
Lab., Madison, Wis. 

Lab., Madison, Wis. 

Wandersleben, United Coopera- 
tives, 2423 Main St., Alliance, Ohio. 

George Lenaeus, Southern Varnish 
Corp., Box 1004, Roanoke, Va. 

Carl Rasmussen, Western Pine Assn., 
7733 13th Ave., Portland Ore. 

Robert Taub, Co., 
601 Canal Road, Cleveland 13, Ohio 

Shurts, National Paint, Varnish 
Lacquer Assn., 1500 Rhode Island Ave., 

Thomas Moran, Douglas Fir Plywood 
Assn., 1119 St., Tacoma, Wash. 


WOOD MACHINING 


Chairman—L. Patronsky, Wabash 
Screen Door Co., 2222 Elm St., Min- 
neapolis, Minn. 

Vice Chairman Bye, Henry 
Disston Div., Porter Co., Inc. 
Pittsburgh, Unruh Milnor Sts., Philadel- 
phia 35, Pa. 

Laboratory, Madison, Wis. 

George Stanley, Jr., Solar Permanent 
Co., Div. Industries, Inc., Toma- 
hawk, Wis. 

Donald Flinchbaugh, York, Pa. 

Crowder, Johnson-Crowder Co., 
3906 Ave., Birmingham, Ala. 

Saix, Box 1574, High Point, 

Rust Gray, Graycon Tools, Inc., Box 334, 
Wabash, Ind. 

Brooks, Carbide Saw Tool Div., 
Hoe Co., Inc., High Point, 


WOOD PRESERVATION 


Chairman—Ira Hatfield, Wood-Treating 
Chemicals, Inc., 5137 Southwest Ave., St. 
Louis 10, Mo. 

Vice Chairman Charles Walters, 
Illinois Agric. Exp. Station, 219 Mumford 
Hall, Urbana, 


Advances Methodology Applying 
Preservatives and Advances Test 
Methods Techniques 

Pressure Field and Solvent Recovery: 

Hudson, Box 2451, Spartan- 
burg, 

Methods: 

Greenwald, Jr., Box 525, RFD 
Tampa, Fla. 

Other Than 
Methods: 

Garlick, Protection Products Mfg. 
Co., Box 747, Kalamazoo 99, Mich. 

Conventional AWPA Methods: 

Mayfield, Barrett Division, Allied 
Chemical Dye Corp., Rector St., New 
York, 

Test Methods for Preservatives: 

Ralph Van Allen, Wood-Treating Chemi- 
Louts, Mo. 


New Chemicals Proposed for Wood Pre- 
servation New Adaptations 
Old Chemicals 

Blew, Forest Products Lab., 

Madison Wis. 

Meyer, Dow Chemical Co., Mid- 
land, Mich. 
Zabel, New York State College 

Forestry, Syracuse 10, 


Wood Preservation Activities Regions 
for 1955-56 
Northeastern United States 


Hicock, Conn. Agric. Exp. Sta., 
Box 1106, New Haven, Conn. 


Mid-Continent 


Miles Burpee, American Wood Pres. 
111 Washington St., Chicago 
Ill 


Behr, Chapman Chemical Co., Mal- 
lory Sta., Box 3158, Memphis, Tenn. 


South and Southeast 


Mark Lehrbas, Southern Forest Exp. Sta., 
2026 St. Charles Ave., New Orleans, La. 


Rocky Mountain and Empire 


Mueller, Rocky Mountain Forest 
Exp. Sta., Ft. Collins, Colo. 

Kotok, Intermountain Forest 
Range Experiment Station, Ogden, Utah. 


Pacific Area 


Graham, Oregon Forest Product 
Lab., 17th May Sts., Corvallis, Ore. 


Liaison-Association and Other Activitie 
(AWPA, ASTM, etc.) 
Roche, Tar Products Div., 


pers Company, Inc., 1200 Koppers Bldg 
Pittsburgh 19, Pa. 


Wood Products Preservation (Low 
Density Board, Hardboard, etc.) 


Wash. State Institute Techn., Pullmar 
Wash. 
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NEW PRODUCTS—LITERATURE 


New Binder for Particle Board 


urea formaldehyde 
-esin has been added the line 
Glues for wood bonding. Per- 
binder resin, intended for use 
manufacture particle board 
iny standard process. Further informa- 
ion may obtained from the Perkins 
Glue Co., Lansdale, Pa., Kitchener, 
Ontario. 


Shaper Head Bulletin 

line shaper steel heads and knives 
available from Wisconsin Knife 
Works, Box 309, Beloit, Wis. Bulletin 
illustrated with actual installa- 
tion photos, well photos the 
various types shaper heads, collars, 
and knives available. includes com- 
plete list both ball bearing and solid 
shaper collars and shaper steel, well 
carbide-tipped shaper knives. Vari- 
ous sizes that are carried stock are 
indicated and complete dimension 
recommended sizes given. 


Lumber Drying Unit 


Orr Sembower, Inc., Reading, Pa., 
has entered into agreement with 
Lumber Dryalators, Inc., Boston, 
manufacture and sell 
lumber drying unit called the Dryalator 
exclusive world-wide basis, 
was announced recently President 
Klein. 

The firm will produce the Dryalator 
its existing Reading plant facilities. 
will marketed through approxi- 
mately sales representatives 


throughout the country who now dis- 
tribute the firm’s 
aged automatic boilers. 

The Dryalator, packaged unit, 
delivered completely assembled, ready 
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hook required services. will 
tested operationally single unit, 
hydrostatically and electrically, prior 
shipment. 


New Series Blankers 

The Woods Co., Boston, 
Mass., has developed blanking ma- 
chine which reportedly substantially 
reduces split lumber which occurs from 
running cupped and warped lumber 
through planer. The 469 Blanker, 
placed between the feed table and 
matcher, presurfaces the board before 
entering the matcher, thereby eliminat- 
ing the split lumber losses formerly 
caused roll and 
sures the board. The manufacturer 
reports that this operation results 
production through avoiding 
degrading losses the mill. 


The 469M Blanker has built 
jointer bar for top and bottom cylin- 
ders. Knives may changed without 
disassembling motor means 
bottom head cylinder which can 
pulled out. All operating adjustments 
can made from the front work- 
ing side the machine. The machine, 
which has sectional beveled top feed 
rolls bearing top near the edges 
motors 30, 75, and 100 horsepower. 
The firm also produces blankers with 
the same features for use where less 
production required. 


Chipboard Production News 
August, 1956 marked the first issue 
the which contains 
latest developments the field 
particularly 
applied the Continuous 
Press. Anyone may receive the 
rev writing the Editor, 
Vere Street, London, England. 


Marketing Particle Board 

National Starch Products Inc. will 
market particle board manufactured 
Granite Board, Inc., Goffstown, 
according officials both com- 
panies. National Starch will act co- 
operation with present distributors 
Granite Board. 

Granite board will marketed 
National’s Structural Adhesives Divi- 
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sion, which has complete sales, tech- 
nical service, and laboratory develop- 
ment staff serving the needs the 
furniture industry. This division, with 
headquarters 270 Madison Ave., 
New York, Y., presently markets 
vinyl resin glues for various high 
speed and laminating opera- 
tions throughout the 


Insecticide Sprayer 


Automatic clutch action 
proved the pest-control equipment 
manufactured the Silver Creek Pre- 
cision Corp., Silver Creek, Y., the 
manufacturer reports. The automatic 
clutch permits smoother power trans- 
mission from the motor insecticide- 
dispensing mechanism. Designed 
Mercury Clutch Division Automatic 
Steel Products, Inc., Canton, Ohio, the 
clutch permits the operator start the 
motor and reach desired speed before 
engaging the dispensing equipment. 

Company officials report that the use 
the clutch affords more effective 
diffusion insecticides, with resulting 
cost savings. The machine combi- 
nation fogger-mister-duster-sprayer, 
designed for agricultural, municipal 
and industrial applications. 


Multisection Presses 


Presses designed for assembly gluing 
volume production the cold glue, 
quick setting process described 
Bulletin available from Depend- 
able Machine Co., Box 839, Greens- 
boro, The presses have wide 
range uses, such manufacturing 
high pressure laminates, television pan- 


hardboard, veneer, hollow core, 


kitchen cabinet doors and post build- 
ing. The presses are being distributed 
National Adhesives Division 


MULTISECTION 
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National Starch Products Co., 270 
Madison Ave., New York 16, 

Built with 42-inch vertical open- 
ing, the presses have 12-inch stroke 
and are built for unit pressure 
100 psi over the entire platen area, 
based 3000 psi hydraulic pressure. 
Platen sizes range from 
60. 

Made extra heavy construction, 
the presses have beams for base con- 
struction, vertical supports, and top 
platen support. The heavy steel beams 
are rigidly bolted together able 
withstand the high pressures possi- 
ble. The bottom platen constructed 
wide flange beams which reportedly 
give unusual strength and rigidity. 


Roller Coater Safety Device 

safety feature designed elimi- 
nate hand and arm injuries roller 
coater operators has been developed 
the Union Tool Corp., 902 Detroit 
St., Warsaw, Ind. The safety feature 
consists release handle that runs 
the full width the roller coater and 
located immediately front the 
operator (upper view photo). The 
safety release handle operates latch 
pin which instantaneously releases the 


For continuous pulping wood chips 
other cellulose material for hard board, 


Developed for continuous 
bark for use fuel. The Defibrator screw 
feed principle used reduce the mois- 
ture content wet bark 55% below. 
this state, bark burns readily with 
about half the fuel value coal. 


liquid which forced out. 


THE ASPLUND DEFIBRATOR 


are controlled. Chips are then easily 
defibrated and passed through blow 
insulating board, roofing and flooring valve cyclone where pulp pumped 
felts, and corrugating board. secondary refining stock chest. 
the Defibrator process, the chips are Yield high, and power, operating, and 
uniformly pressure-cooked they are maintenance costs are low. Capacity 
conveyed through the digester tube from 250 tons per day b.d. New 42” 
where time, temperature, and pressure Defibrator now available. 


THE DEFIBRATOR BARK PRESS 


THE DAVENPORT CONTINUOUS PRESS 


For extraction excess moisture from semi- 
solid materials—especially efficient for dewa- 
tering pulp and other fibrous materials, where 
fibers act filtering medium, aiding the 
screen plates preventing loss fines the 


these presses are continuous, they require 
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in 


complete lower roll assembly (lower 
view) including rolls, infeed table, 
pick-off fingers, and supply pan. (In- 
set drawings depict actual operation 
the safety feature). 

reset the lower roll assembly, the 
uses wrench turn cam 


installations now operation, the pro- 
cessing capacity approximately tons 
per hour fon b.d. basis) and power con- 
sumption this capacity runs between 
H.P. Heavy duty construction 
throughout. Specifications and detailed in- 
formation request. 


exceptionally low. 


m R t ni T 0 CHRYSLER BUILDING West Coast: A. H. Lundberg 
1 @ NEW YORK 17,N.Y. Orpheum Building, Seattle, Wash. 


little attention from the operator except for 
starting and stopping, with considerable sav- 
ing manpower. The process completely 
mechanical, with low power consumption and 
high capacity. And because its extremely 
rugged construction, maintenance costs are 


bar, located the operator side the 
machine, until the bar brings the as- 
sembly fixed stop. this point 
spring-loaded latch pin engages, lock- 
ing the assembly operating position. 
The manufacturer reports that this 
the first such feature ever offered 
machines this type. has been in- 
corporated standard all heavy- 
duty models Union roller coaters. 


Abuse-Resistant Doors 


interior door that will 
resist prolonged abuse public build. 
ings has been developed the 
Plywood Corp., West 44th St. 
New York, The Weldwooc 
Custom Royal Door said 
sturdy, not easily damaged marred 
and requires little maintenance, mak 
ing useful hotels, restaurants 
hospitals, schools, and churches. 

Surfaced with Micarta, 
covering, the door claimed 
virtually immune stains, chip 
splinter corrode, and restored 
freshness with the sweep damp 
cloth. Micarta made 
saturated layers kraft paper 
wood, fused under heat and pressure, 
and was previously widely used for bar 
and table tops. 

Because this surface, the manu- 
facturer reports that the doors not 
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require push-plates kick-plates, need 
waxing staining, and offer 
removing fingerprints, dust 
grease. comes four finishes, 
facsimiles the graining mahog- 
iny, oak, maple, and walnut, may 
obtained decorator colors. 


Plywood Patching Tape 


effective patching veneers 
fir plywood announced the Behr— 
Manning Co., Troy, Developed 
overcome the problem veneer 
patches popping out handling, the 
tape reported virtually eliminate 
rejects and save time. 


The photo illustrates No. 131 Rope 
Flatback pressure-sensitive paper tape 
being applied the patching machine 
hold the patch securely 
After the panel has been sealed the 
hot press, sanding will remove all 
trace the tape. Although its adhe- 
sion averages oz. per inch width, 
the manufacturer reports that the tape 
readily removed sanding, with- 
out balling gumming. 

The tape, made from 
possessing tensile strength averaging 
inch width split cracked veneer 
sheets pull the split together during 
hot-press sealing. plants with auto- 
matic loaders, splits may taped 
the press, rather than the patching 
machine. 


High Speed Rip Saw 


portedly rip stock from 
inches thick and from inches in- 
finite length has been developed 
Diehl Machine Works, Inc., 
Wabash, Ind. has four feed speeds 
from 115 fpm. 

The Diehl No. 909 compact and 


WASHINGTON press 


automatically handles pressing 


stage operation Poinsett 
PRESS 


Key unit the pressing 
stage particle board man- 
ufacture Poinsett Lumber 
Co., Pickens, this 
8-opening Washington hot 
plate press. The press, along 
with loading and unloading 
equipment, was designed 
Washington 
Iron Works for 
Inc., designers the new 
plant, provide com- 
pletely automatic pressing 
stage operation, integrally 
engineered for fast, reliable 
production. 


LOADER 


ation. 


UNLOADER 


type unloader complete the 
pressing stage equipment, 
automatically removing the 
finished board from the 
press. 


The Poinsett Lumber Co. the most re- 
cent many hardboard, particle board 
and plywood mills using the Washing- 
ton press loader, in- 
jector, press, ejector and 
for better quality and faster production. 


IRON 
Washington Iron Works, 


The elevator-type loader and 
injector automatically handle 
and load the cauls into the 
press without manual oper- 
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rigidly constructed, with arbor and 
arbor motor mounted the frame. 
has reinforced table adjustable 
4-inch maximum and permits cutting 
throat plates operative position, 
the manufacturer reports. 

Illustrated the hinged power feed 
roll cover the multi-rip saw, expos- 


PROFESSIONAL CARDS 


MATER ENGINEERING 
Sawmill—design, modernization, auto- 
mation 
Product Development—surveys, reports 


Box 410 


Corvallis, Oregon Plaza 


RAMBO 


INDUSTRIAL PLANT ENGINEER 
Specialist 
Furniture Woodworking Plants 
Sawmills, Veneer Plants 
Paper Mill Wood Rooms 
Hard Board Plants Wood 
Preserving Plants 
Design, Supervision Construction 
Reports Surveys 


Loyalty Portland Ore. 


NEWMAN 


VARIETY 
SAW 


ing the power feed rolls, power spur 
feed, saw gang and idler rolls. 


Dry Process Board 


Production scheduled start 
November new dry process board 
Hardbord Co., Everett, Wash. The 
process and design for the high flex- 
ule strength (mor) three-layer flake 
panel was developed Industrial 
Development Co., Inc., Tacoma. 


The design provides for manufac- 
tufe panel smooth both sides 
Produced from cedar waste, the prod- 
uct will marketed under the name 
Cedawood. 


Designed underlayment for 
hardwood veneer lami- 
nates, the new panel will have 
the following minimum specifications: 
density, per cubic foot; mor 
minimum, 3800; screw holding, face, 
350 Ibs. minimum; screw holding, 
edge, 250 minimum; water ab- 
sorption, hour soak, 12%; thick- 
ness swell, hour soak, 6%. 

Other reported properties Ceda- 


wood include: good nail holding close 
edges, easily sanded machined. 
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NEW PUBLICATIONS 


Ohio’s Forests and Wood-Using 
Industries. Hutchison and 
Morgan. Forest Survey Release 
19, Central States Experiment Sta- 
tion, Columbus, Ohio. 


Iowa Forest Statistics. Forest Sur- 
vey Release 20, Central States Forest 
Experiment Station, Columbus 
Ohio. 

New Grading and Bundling Speci- 
fications for Western Red Cedar Sid- 
ing. Illustrates characteristics each 
the four new red cedar grades 
with photographs. Western Red 
Cedar Lumber Assn., 4403 White- 
Bldg., Seattle Wash. 


Selecting Lumber. Walters. 
Contains facts about lumber and its 
use home building, and discusses 
how grain, defects, and moisture 
content affect the quality and strength 
wood. Small Homes Council, Uni- 
versity Illinois, Urbana. cents 
per copy. 

Seasoning Hickory Lumber and 
Forest Products Lab. Hickory Task 
Force Report No. published 
Southeastern Forest 
tion, Asheville, 

Research Work the Forestry 
Branch. Misc. Pub. No. Depart- 


For truly good floor 


NORTHERN 


HARD MAPLE 


48” wide 
DESIGNED 


for YOUR 
PROFIT 


truly economical 
truly modern 


truly resilient 


Micrometer faced rip fence with rack and pinion 
adjustment permanently aligns fence with saw blade and 
allows cuts full 48” wide. Handwheel locks both sides 
fence simultaneously. Guard and splitter automatically 
tilt with saw blade. Guard has anti kickback fingers. All 
cast iron base and table. Direct connected 3600 
motor. Full 45° tilt saw with positive lock for 
holding Delivery from stock subject prior sale. 
Write for descriptive literature and complete quotation. 


NEWMAN MACHINE COMPANY, INC. 
GREENSBORO, NORTH CAROLINA, 


MAPLE FLOORING 
MANUFACTURERS ASSN. 


CHICAGO ILLINOIS 


OCTOBER, 195% 
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ment Northern Affairs and National 
Resources, Ottawa. 


Decay and Discolourations Pop- 
lar Pulpwood. Atwell. Forest 
Products Laboratories Canada, 
Ottawa. 


Quality Control and Applied Sta- 
tistics Abstracts. Interscience Publish- 
ers, Inc., 250 Fifth Ave., New York 
$60 per volume. Monthly loose- 
leaf abstract service will consist one 
volume about 1,000 pages yearly. 
World literature quality control, 
operations research, and industrial ap- 
plications statistical methods will 
abstracted. 


Wood Structural Design Data. 
(Revised). Contains basic informa- 
tion needed the building indus- 
try design with lumber for struc- 
tural purposes. per copy, National 
Lumber Manufacturers Association, 
tional Design Specifications available 
cents each. 


How Measure Wood Moving 
Martin. Equipment Handbook Re- 
lease No. 266, American Pulpwood 
Association, 220 42nd St., New 
York 17, Reprint from Paper 
Trade Journal. 


The following publications are 
available without charge from the 
Forest Products Laboratory, 
Madison, Wis. 


List Publications Box and 
Crate Construction and Packaging 
Data. No. 791 


Partial List Publications for 
Furniture Manufacturers, Wood- 
workers, and Teachers Wood 
Shop Practice. No. 1775 


List Publications Chemistry 
Wood and Derived Products. Re- 
port 238. Contains titles 450 ar- 
ticles and the chemi- 
cal composition wood, chemical 
and physical properties, 
chemical processing wood. 


List Publications Logging, 
Milling, and Utilization Timber 
Products. Report No. 790. 

Simplified Procedure for Develop- 
ing Grade Lumber from Hardwood 
Logs. Malcolm. Report No. 
2056. Describes and illustrates tech- 
niques for minimizing defects; saw- 
ing logs with taper, seam, sweep, 
and rot; and edging and trimming 
lumber for the highest possible 
grade. 

Changes Spiral Grain Direction 
Ponderosa Pine. Paul. Re- 
port 2058. 


Manufacture and General Charac- 
‘eristics Flat Plywood. No. 543, 


Revised. Discusses the selection 
veneer, lumber, and adhesives, glu- 
ing and pressing operations; condi- 
tioning, finishing, trimming, and 
sanding; and shrinkage, warping, 
and face checking various types 
and grades plywood. 

Condition Preservative Treated 
Field Boxes after Years Out- 
door Exposure. Kurtenacker, 
Scheffer, and Blew. Re- 
port 2054. Evaluates the effective- 
ness preservative treatments for 
wood boxes used the field, deter- 
mines the value water-repellent 
preservatives agents for stabiliz- 
ing the weight containers, and 


takes smooth, trouble-free operation 
roll 13,000 feet per hour produc- 
tion record and maintain through days 
the Plywood Division, Diamond Lum- 
ber Co., Portland, Oregon. 


Easy-rolling production character- 
istic Columbia Hydraulic Hot Plate 


blo 


Pre 


PRODUCTS JOURNAL 


determines whether water-repellent 
treatment reduces damage caused 
swelling and shrinking that result 
from changes moisture content. 

Ladders and Ladder Safety. 
Markwardt. Reprint from Plant En- 
gineering, 1956. 

Thermal Degradation Wood 
and Cellulose. Stamm. Esti- 
mates are made the degradation 
wood under kiln drying condi- 
tions and the weight and strength 
losses dry wood and the strength 
loss dry paper prolonged stor- 
age room temperature. Reprint 
from Industrial and Engineering 
Chemistry. 


PRODUCTION... 


HOT PLATE PRESS 


Presses built Lodge Shipley. Widel: 
accepted leading producers wood 
plastic and laminated products, 
Columbia Presses have outstandin; 
features for increased output and 


For complete details, request 
HP-11 from: The Lodge Shipley Co. 
3063 Colerain Ave., Cincinnati 25, Ohio 
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American Woodworking Machinery 82-A 
Barrett Division—Allied Chemical Dye Corp. 


Columbia—Hudson Lumber Co. 90-A 


Consolidated Baling Machine 
Delmhorst Instrument Co. 


50-A 


GRANT SHIPLEY 


Consulting Engineer 
3010 KOPPERS BUILDING 


PITTSBURGH 19, PENNSYLVANIA 


Wood Treating Plants 
Mining Plants 


PAUL WATTS, INCORPORATED 


Distributors and Sales Engineers Forest Products 


Furniture Dimension—Cut Shook— 
Pallets—Lumber 


304 Keith Building MAin 


Cincinnati Ohio 


For SPECIALIZED. Inspection 


Inspection cross ties, lumber, piling, poles and cross 
arms. 


Inspection the preservative treatment these timber 
products. 


Analyses wood preservatives. 
Our years experience your safeguard. 
Williams Inspection Co., 
Main Office and Laboratories: Mobile, Ala. 


ESTABLISHED 
Inspectors Stationed Throughout United States. 


112-A 


Page 
Durez Plastics Division, Hooker Electrochemical Co. 


Independent Nail and Packing 99-A 
Koppers Co., Inc.—Chemical Division 12-A 
Koppers Co., Preserving Division 
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9-A 
Protection Products Manufacturing 24-A 
Soderhamn Machine Manufacturing Co. 


Whitmire Research Laboratories, Inc. 
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Mattison No. 276 Moulder 
“EASY SET 


reports Everett Piano Company 


Everett Piano Company, South Haven, Mich., 
names several profitable and worth-while features 
the Mattison No. 276 Moulder. They find the machine 
exceptionally easy set because the accessibility 
the cutterheads. The wide range feed speeds 
the machine have been instrumental reducing their 
sticker costs. Another feature they find profitable 
the automatic feeding device which particularly 
useful working short stock. Automatic feed re- 
duces idle cutting time the cutterheads, increases 
capacity the machine, and reduces machining costs. 

The Mattison Moulder close-coupled, rigid 
machine which features vibration-free operation for 
the production delicate mouldings, but has the 
reserve power and stamina for larger mouldings, too. 


Machine Works 

5°5 Blackhawk Park Avenue 


send bulletin Model 276 Moulder. 


Title 


Mattison No. 276 Moulder 
Available and in. sizes, these machines feature 
precision, vibration-free operation for delicate 
moulding, well the power and ruggedness for 
larger mouldings. Close-coupled, high-speed design 
provides low-cost high-capacity production. 
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WOODWORKING MACHINERY 
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PERKINS 
LANSDALE, PENNSYLVANIA 


WOOD GLUING 
UREA-FORMALDEHYDE RESIN GLUE 
PHENOLIC RESIN GLUE 
RESORCINOL-PHENOL RESIN 
FORTIFIED UREA RESIN GLUE 
VINYL RESIN GLUE 
CASEIN GLUE 


VEGETABLE GLUE 


PREPARED HIDE GLUE 


WEST MEMPHIS, ARKANSAS 
GLUE ROOM SPECIALTIES 


KITCHENER, ONTARIO 
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